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RESULTS OF THE THIRD PALEONTOLORIL FTELD SURVEY

OF ABRWDONED URANIUN MINE SITES

D¥ THE HAVAJC NATION NEAR CAMERON, ARIZONA

INTRCDUCTION
Puzsuant te federsl sequirepesls, the N¥avein Alsudosed Hine Land
Reclsmetion Depertment (NAMLRDY at Tuby City, Arizoca wili andsriele
reclanstion «Ff & cenbey of ahsaﬁﬂ@ed apen ot fine sites Iin fhe dren of
waneron, Arizops. The teak fovcs part of & largse projest invaoiving eins lands
througheul the Navajzs Retion, Eﬁ?ﬁ&%&tiﬁﬂ @il dpeslee dnsfdaifileg of ewisting
apes (ifa by resnant cverburden «iih copcurcant burlel wf sli radioasiive

wagce. The NAKLED has cosntracted the Euseun of dortnern Avimome, Y anpbsss,

Lo condust paleomtoiogie ﬁﬁ@i@.&ﬂ?@ﬁ@&:ﬁf

!

aites iv the srés sround Cepevon. Previpy

anandariad open pit wesnivi plne
L gudveys wers couplpted Lo July,

1991 and Maweh, 1992 irky ek al.; 1951 Lﬂtﬁ%&l} st al. , 1953,
!

?ﬁé.@?&@éﬁﬂ~?&§ﬁwi»ﬁaﬂﬂﬁibagﬁ&@uﬁﬁﬁﬁTiﬁ-wi 8 thizd {isid aprvey of an
additional mine mine sites that w&g.g@agﬁ@ﬁeﬁsﬁuxém@ sgTil; 1982, The aites

ares Ha-0135 a,nh. NA-CLED; HA-Glés: &&r@&?L b NA-0103r NA-01T4: BE-0IT7S:
Re-017%: WA-0L80 Caea Map 13, Y¥or easse ip veferring b the variaus nine

sitas, an abbrevieted fora of thelr number will cessisns!ly he waed, Thus,

aite WA=0163, which inczludes only one pit with surrounding waste piles, Day be

|

seforred o misply a8 site 65 alte Hﬁvﬁi?ﬁ, whiieh tholudes Swh aepsvata

subsites sach of which zenbaing & %kiﬁ-ﬁ@y'h&‘#&%ﬁﬁr&d te a8 5%5a op 59k,
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Lozatinns of cbandopded urshius mine siter covered py this reposil.

Sites mre indicaked by the sbhreviaied versios of thelr wusber,
Some eitewm heve Lwo eubsibes, indiceied Ly leklers sfter ths
numbers. (Frow 7.5 simule topngrophic saps! tep helf = Caneros
E.E.; 1986, provislonal: bobbos half = Yuapaek: N5, 3969.)
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This report bried™v describes Lbe Lithology and sudin
[

peovides identificetlons fur coliesked epezimens, diacusses

it w0 & -, 4
2571 mlagy 6f szl

mine dne, e

significanca of Lhe peleontologie resourcea collested at sach alte

Bnd

‘ |
mekes reconvsnduticne consezndng the prot tection of in g %,,u feesll vatisicg
|

and of polmniiel Ly fomsiliferous etrmbs -’ﬁa%wiwﬁ foknre ming reclarstion

|

Dheretions.

‘deldwork coneisted of en dntoiu! @;;mgg bR aause BE Hhe wites
fans allwltes; 5 Licwed Ly a gﬂatmimﬁ gRLecitioiogle auevay of each open
PR MR M?m‘mﬁw@ iey-grade vraniuva wests piies, and sverburden remocved
By the SgiageReEaEiEn.. 21 ‘ﬂﬂ@ﬁ&@@?‘h%&%%ﬁ& bone sxposed on the surfsce
aa flost vas eallecied, and 81l ;,xm‘ s A R,
Gf in-mitu fessll bone and petr i-—ﬁ%as:i s F%nd 3oy cluaters vers plothed o
Field naps, snd disgnaions snd oy imﬁa@;iﬁm«% af Lige were pesordad.
Yertebrate specinens uocurred sa s Pl SleAt or 8k djﬁggg
pertially burdied specinene 9ithin Lae waste piles eor in undisburbed
enterup. Latersl reconnalsssnce uf keversl aites reveslsd borie cosurzing
within sndisturbed strats el the sene sﬂ;mﬂ;%s-aﬁﬁmc ioval s8 the ning
sites. In-siis fossils bec lsrge or Yoo deilcate Lo remove during the

wuvey of & mite wers proteched with consnlidsnis and pressrvatives and

isft in place for ewtrmction durdng dodilos “‘uﬁ sitigation.




Amalveis of rollecled adecizens cogsisted nf Lhe sralifisapry Teuononl

identificetion of fosssls for eubesguent zefaleging and storowe in ihe Huseus

iortharn Prizone’a ﬁETﬂvﬁwﬁlﬁyzﬁal aliariiens, Tia Huscun holde thesns

specimens ln teupl For the Navere Wablor. Sitholouy {dield descriotiongl,

s lesy stoorhures, pileacurrenta, oaler of strats, and fapogrsphie
vaietions wave used Lo delesmine vhe rolativa strat fgraphis poaltios of esch

#ite and mzaccistad fga&iiifé7$ﬂg=i&?&?§$
, i

The present survey focussd oo ,gamg‘apm pdr pine zites easi of Hlach
Foint, on ihe vesteyn end sastecrn benhe of bhe Lituls folorede River, as shows
generally in Hap 1. Topogréphie meps (7.05-mimite, J.2., 1324,000 scaie)
showing the ewact locebtions of the sites sve on file st the WAHLRD office in

Tube Ziky. Tes of Lhe mine aiter iﬁ%ﬂﬁ@ﬁ%ﬁ_@@ﬁ HAGLTZ) evxe comprised of Tws

subetes, which are indiceted by svall oo

e

s letiare after Lhe alte mumber. £11
sitea ooour withiy the Chinle Formatiss (Fig. 1}, of Late Trisasle sge (2310~
230 niliicr years sgnd, Inadeguste ithnstrat!grsohic vesplution of seabere
te mubdivisions’ of the Chinls ..E}f:em@g,?nwﬂ hee iapeded cerrelatiou of Late
Trimpsic fesell localities i tmn Canerns ares with cccurrgnces elsewhers ig
morthesr Arizone (Yirhy et ai., ,‘,%i Inprezise fimld yeecognltion of the
intoraal sapdatons sad sudstune ﬁéﬁhaay bhe underiving gh\ﬂéﬂﬂﬁﬂ Manber . and
bess] deposits of the overlying Petrified Fovest Mesber by cther workers has
confusnd stystigrephis placssent of igze;e‘.al itien iu the lower nart of the

Bhinle.
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igure 1. Geners.ized gselogic cYoEe seotiod &
Shinje Forwstion sembers batuser ihe
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Ghimls atvets between Blsth Prink and the Werd Terpsce dip 3 Sagress
nerthesat alowg the dip sloge 6f (bhe Xadbab Monsclipe (Cosley ot al., 18650
Bagt =f the wover, the loweat alte in ke sectlon (HA-U185) dorurs wWilhin
wotilisd to hansed; red io ten; medius- Yo cosres-graired sandgtons be
conglonerstic sendetons, aseignéd hore to fhe upper pavt of ihe lafuzwally
pered sondetone end sudstone meitber. The second site in this szes (WA-CIES
Gpl poedurs Lp A gequence of @1@&;'gwﬁw»aﬁﬁ-maﬁ'@uﬁ&iah&:uﬁﬁh.gﬂhgwéin@tﬁ Ean
and gray asofislone. sssigaed Lo t.m basal pewtiop of the Patriiiad Parast
Hepoer. The hase of the niosc fotervs)l glﬁw@i'ﬁ% Ehe ore hesring gand) ot
this site pocura 18 te 20 fest abwve '%'&u ey of the sennatone and pudatens

nembar, The corvact bhetue

agn Lhe mﬁmwerg in %his mres is placed st the
“sleached ssndetone® horieon dﬁﬁﬁﬁi@ﬁﬁ oy Wilesn (1858Y.

Hine gites mast of Lthe river slso cocur within 2 seshlcn of Llue, gesy
and red medatone and soberdinste ban 2nd gray ssndsbone sesiancd bto the lower
peart of the Petrified Faveat ﬂmﬂ The section la pubdivided ay laissal.y

|

extensive sooir sonfeste, vwhick sehibii pelestapographic ralief. DOf the
eeuthern ajde of Tp Nashekpad Wesh, l@m gi‘m of the lovest sibes (HA-0U75, Na-
f180) acosss & saudstons Forizon 1O Le 15 fest sbove the top of the sandgtone
snd tudatons wembar, which sorrelastas with the siomd Intevval st site Na- 138
a, b, This howvisen is also sccessed I:a;ia s:i?’bi'?,&g R&-QUT2 .5, NA-OLFE, FA-0174, and
40178, Fessdiliferous zones @%“ﬂﬁllls&w}?spingi the upperwssl vartizal renges of
thess plts oscur 40 to SO fesl ﬁbcwe ke pre-hearing horizan. Eituvial eover

ard insdequste verfiesl expopure m&mmd detallisd asseassent of the pusilien

of Uhe site aorth nf Te Nahaksad Wash (NR-0LES .




Sita HA-0I38 (dberles Hushzy Ho. 160

T

hiz eite ip dividad into wwo Agpevrete avbsiven, 5ha end 533

Subsito B0a

besgripiicy! The iithology u§ the dined ipterval 2o the upen plt &t
wukisite Bhs annaiate of & yellowish Lsn e tan, wedoue- Lo vwoavas-grained,
benkonitis 2andelone (Fig. 25, Eﬁntagitg iR an opan laiiice smley Lhat reatily

gupenda with the additien of wetee. In sutersy, seatoniiilc sandstone bhas s

wEly appesrance Lhat tends ‘o chacime h?ﬁ&Tﬂg peimtionahips, Denbonite

content of the sandstone sveragse 15%; ita presence is balleved Lo be due to
tha atteretion of volceaic ash & giﬂ?=g&zéﬁ fle=s than 4 micvong) maveriasl.
ienlared gypsun crpstale ﬁﬁaﬁ@@géﬂgai w@gﬁ found in sesacistion wibh the ore

BAGdELOE,

#45 Bedimentary setiuchures of fhe ﬂxg.gaﬂﬁs%unﬁ wars remcved during Lhe
wining operatisn. Paleosorrent readings fmma_ﬁ@e=gwaptging ligh® puzpis
agndatone {averhurden: sesmurse 3%,’5? ﬁn§1?§~ﬁﬁgxagg»whlmh ipds retles Thai

, _
avraasa wers drsiring te the corthesst,

The nalscntolugic asmsls (Flg- 33 frorm subaite 55g iz ENA Looslivy 1391

§‘

incinden’
Fielo Speciman
Kuwbes ;ﬁmﬁi&g___ugg

Fet, KBl of . Hetopomauridme, pertly resofaucucted
paliete and asmccieted bone {regmenia of &
small exull, frem in siln specines
T84, P85, TE&5, =f. Ptytsssusidee, pectly vecoastructsd benes
GA7, Eae wf pasal and chesk segion wibh apsoclisted howie and
tooth {rsanaabs, from iv-alby specisen







R, Fol of . Phybeassucidse, bore and pooth fragecnts
fron ercdec rostrus o msncible?

3= &f: lhecodontia ox Seapiachis?; partly
-rp&aﬁm whed 5 lilin snd ﬁg;.ﬁ;g;ﬁﬁ,-megﬂ nrtins

@ﬁgweﬂ*ﬂa, fvan dp-sile EpRoinsn

i hong Jragaeni

soprelites

ruts, dnsect buerowal frem LvoAdin

F2%, FiGO Blarniee sbati?. sion?, snd twin? Jepyessions
, £rag 4o ‘*szifu gilernps _

TES, 89, F92, TSR Plantes, rhizslith fragnosts

i |

Cizsumeion: The palesntclogic meaples collected fzor subsibe 33e cucur

|
gg flosf, from ip-situ spécisens m [Este i;ﬂﬁTM:;ﬂ muherors,. and fepn Litter op

the sucfare of vasts plles. Teg ';._lm-.——-%é;t;mg- vertehrate apecisens socur sf the
rastieyn end nf Lhe pit, lo 8 fomsiliderane horilzen B to 7 feet shove the ore-
il

besriny ssndstone. A Lhard dn-sils specimern wes feund in & aecond hozizon 20

9 BB et glhove lhe flvet. st fhe westers end of the pit. Sukanefacs bome
poncentrabions st these sites were lef: in place for aubssguont salwage. Boma

4nd coprelite frdoments from bhe L‘lm&r berizon were tollected ae flast from

3

wrddrturbad cuterape during Iatm,m ﬁﬁﬂ%ﬁ@ e Lo Rho mcuth. 2 numbey of levgs
Fosail Loy wections westhesing frmr"a Ehe ia per havlsor weare noted on the
scutheesters perimetar. Waste rook va bl fomed onta cxtirop equivalents
of these herigons &) ssversl pudnis ai;m&g 'E,,T@ pit perdseter, Plant
impressions snd possibla lusecht burrows '?ecre rollested dron ithidfied Labe
Trisaslic asndsiones and averiying i}&&ai_muar wand=blows aedisent expomed alomg
the southsrn pit wsll. Essts giu@& on the L@ttmm Fleny produced fragescis

f honz, Lesth, and rhizoliths (ail w&i’&m .l vuresl ssst off rlent rooiletsd,
e vall aa lavge lag sscticna. No &Miﬁﬁ « wers sollected frop the {loor of

the gﬂ‘l—f =




Subeito 5%b

Lesewiptign: The pit at aubsite B8k [Fig. 4) iz loceted & faw bundred
test et of The pil at cubsite 55e wnd pooura ab the sane relative
ghrabigraphic level. The nlned intervsl EE cuntigusus betweer the tws plis.
The ucsiifercus intervel ie & yellowiab ben ©o ten, medita: o enares grained,
hanvonitic ssndntone. Bentonite f»p*gts*ih‘ai spellieg clsyd owtent within
the sendstone ranges from 18-09K. ‘

dodrse-poaingd . erosshadcad agmﬁstsﬂg &% the pit ieved contadne norihesat
to gouchesst pelcocurpent ?@ﬁd@ng@{ﬁ%&r B TS, 105, 1453 degyesal,. This la ia
agressent with pif st aubeile ﬁﬁﬁ, ihe u@aﬁreﬁm eowpotent te Lhis fluwvis.
aysben. Heaked fup Lu 8 scourel audstome-filled acours within the swverlying
beatonltic overbucden documest sriive galivisg of the Pebweified Papept ¥ewber
Latdemane.,

Discussion’ Towail egmma*; &t gubbite S5k (= BNA Locslity 12820 were
reptricked to » punber of nm&mt&ly-mmﬁ pbrifiad jog frageents cospersble
ip proservetion and color ﬁﬂtﬂh&ﬂﬁ|ﬂﬁf§5%tzTij! 5%. Fregsente crourrsd sas

wisgennersd sequents end aplisterw, Lo sssotistios with weste eand westhered

Site HA-DLES (Rpan Na. 10

w |
Deseriptiont The Litholegy of the cpen pit st 2ite &0 couslsets of &
PSS, |

___\

lighs tan, fina~ be mediun-urained, hentowitic ssndstone (Fig. 53.

Ivrersiitic. hentenitic elay ranges from gﬂn”éﬁx £i] wedinenbery eivoolnsss

gnd selescurrernt daks wers desiroved desdne Fhe sinise opsrablien.
! I
Diamyspion: He fommil escubrances were nsted in bhe weste piice st alie
83 Yiemling by wuater and sllevinl sediimens sceumulation pravented direst
4

sxaminztion of the fioer snd vellx of the pil. With the exceplion of sxell

slung scors, sizwounding oHECITpA re covgrad by drepes of fuaternary teryacs










I
|

grevel, Leterel travevses canfivsed the assltisn of bwe wider KRS fosmil

1
3 N R i ok K e} . - = " " ;
srglicies (174 snd 2060 saveral bhousand éi\‘ et Lo the wsezth and cest, whick
\
contaiy foemll loge and coproliten. & zﬁéﬂimég, of the gestroped cof. Yeluata?
| |

gp. Tfteld speciewern nusber Fi04) war recoveved 88 £lca’ at MNA 206 durine tha
|
|
reconnaissance. Topouraphic relutiors ngﬂu\ratn. that Lhe uppernost vertical
|

range of Lhe bt sv mlis 6H mey overias MM& the bese nf the foasiiiferuus
l

norizen sxposed ol the older NNA loezlities)

Bito NA-0166 Clezzie Ma. 108} '
}'j&s@g wigny The color of gh,é B mmmm At site 165 sanges fros. Lan

Lo yellowlsh-hresn to gray (Fig. "TF"-‘.&; » ‘The utrs gemy the solor of Enme asspie,

the grestor the prgenisfosrbonscenus Mt@iﬁ& conitent: The rors yelipwlad
brows the ssudsbone, the greater the ;mmaxdﬁ éemt ecntant (yellowish-

lored iray-cnilda). The bre ﬁ.'lﬂ.,@"%ﬁai if & ﬁa@di,hnﬂ rained, cerbobacssus

\

[5-40%) sendetone. Interstifial ‘B@.‘ﬁtﬁsfg ikic content is lese than 0%, Some of
the sendalone was found to eomusin ﬁﬂ TEgU ey shaped , e owidized) vaicanic
glers shavds, Dlsplayloy 8 codchoidal maﬁhw patiers when crushed, the
glsas shards represent sivbrvne walvanic g:;;a#e; thel waa bLransported through

the afir wis velpenic eroption. The i i%ﬂtmgh bentonite (voleanie sleyd

| Y- g , S0 , ot s AR IS
voloanio ash/gless &&a@ﬁﬁ‘thﬂﬁ_hamﬁ‘ﬁﬁﬁgéﬂﬁt*ﬁilﬁy altered to cley-eimed {4
sihorans’ maberisl, | 1

prprrent pesslags Lakes dren ﬁwgﬁggi angd siposus-crested crosgs~

Pal

pedding ot the stretipraghic iewel of m% M**‘ m;zmmam; stvess flow W8 noTih-
. 1
sasteciy 0, 19, 15, €8, 49, 82, and 82 @gg‘ﬁmb . 8ite 166 is lotespretad as

|

pedng within rhe inforuel sendstone end nuds t&nﬁv peaher of the Qdnis Jozsallon,

phich fa gdvestiy swerleain by the h&tx*sﬁ m’i ﬁ‘maﬁxt Kezmbar .







Dipcussien! fessil occurrencas sb Aite B6 (¢ BNA Loasslthy 13930 ave

dopinnced by leryus sondEione blogke io &

‘1
& v
!

ssutienatern periwster of the pit. The blocks beser levge impressionz of
|
) o : , : | \
leat?, wowdy ater?, snd bark? fracmernts, snd by sodeseteiv-sized Jracue
: |
|

s in the pilise and i, h%

sdte piler on Lhe nexihwastern &850

31;
.ld—w
"vh

“sraeat of the lepresslions (Fla, B

L

iz an edongete, shvep-iike leaf? apssue m;ngg-he ( 72 inches in length and 7 inches
. fl

" o = - - o h ¥ \ 0 ‘I o - e b 1 B o o 3
wide, with 8 ridges or segnent-like itepiire. Dp. Sidasy E. Ash, palschetanist
at Webar Stete Unlversity Ln Ogden, Gtah, censidered similar specisens st aife
HE&-012% tRisky &t el., 1994 Fig. 14 cumpeyable ro follage of the carraitenn

| |

plemi Pelousdes (orsl comm., L9915, !

& aingie in-gitu leg, exposed af Lhe base of the pit well st the saubhers

elbe houngaly, measursd 20 Lpchiss 1‘.‘ ﬁbﬁﬁﬁt’é} &nd was opientsd ui 49 dsgrees
. i
inorthesstd). The gnecimen vas inﬁﬁg@g@ﬁﬁw;gxyﬁs@ﬁ for lenghd wassurenents.

|
Qveswiou: Sites MACOITR 8,b. KA-DUV3, HA-DI74, snd BA-0178 (Fiy. 9% ere

& cowplex of lovgs open bii sines Egawmé By the Rars Metals florporation of

Ansvics (RAMCDY, The verticsl yanges of [‘ﬂ‘e Bites overlap a sbratigraphically

titek and srasliv extenaive 2one of fossilifersus sudstons end subcrdipste
I

sendatone {Fic- 9b), expossd %‘g;@g&ﬁﬁgﬁ&ﬁhﬁ mﬁgﬁ at Ewo levels.

l
cusplex sve overlelr by exbensive dvepes bd Guelernury tervece gravel sessuring
.2 th 2 et thipk. ﬁmﬁa&aﬁwﬁuﬁﬁg of bone, cepralites, and Seageaniecy fossll
|

(€D bavizon = BNA Lemeiities 1934, 1395, 1368, 1857) veve

lons it Lthe lower RA
documentes lo-aiiv in s series of alvm;v- mm and as flost debris la en ares

overlopping sites 73 aun,, 7d, and ?ﬁ%, and id Lew-veliaf badlands oo the

poutheasl gy perineier of the cob i&x ¥= F&m Lacaitty 12389, in-site

acourrences of bofe, zopreilites, end iﬁr$%ﬁ toseil stumpa? sl lags fn Lthe







| 17 i
|
)

Upper RAMCED howizer (¢ MNR Locelivy 1558) were dzcusentea 3n hig

sr-pelief
badimnd exposures on the norkhmuecern perimster of the complex. Togugraghis
raletishe obssrved during lsters!l truveyses indicabs fhat the S L

Locziitles 174 snd 209 (near adite &3) ie prubably eguivelent to st lesst the

lowar bocdzes at Lhe RANCD complss. Loobsth sress, numerous i-situ fsesl

eltes ntour as pockuts in aunerposed avsir-£ill saguences, averiying surismes

®

of palestopogreghlc velisf. To iz esphasized thet the “.awer™ snd “upper
aorizons st the FMANCD conplex reprasest tesographital'ly-ecantyslisd cupesure of
|

& geartavhicaliy widespresd fose;lifersus zone I0 Lo 40 feat thiok.

Sivar ip the sres of the RANUD comples prodicen diverse and sbundant
vertebrste fossil specimens. Hsterisl cplizeted during the presant svrves

imciudee whole amd partial &lmgmta ranging from lovgs snd robust to smali gnd
delicaie, Specisens are refersbls i to setepossurlsd swpbibiona. phpttsesurisg,
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been ifn-fillsd witkh elluving, S5 mm a@ﬁag,wmrwy ipuptures of Ghe ore bessing

interval rould be mesaured Tig. 120,
1
The diveras mnd sbundegnl pelagmzat, mgﬂwﬁl weuple (Fig. 48Y sollected at

site Y3 l= ENA Lomuii oy 188960 includas:

Field Sgpecimes
Bunher

Identifiontion

Fa08, Fl2I, FLIE. et fRstopoaseridas; Sragesstery pectoral glidie
:—;139 slemanis

pHuL ef, Hepopomsusidas. tomtl mocket

i H@t@ﬁ@m idas?, cash ¢f tonth socker?

. = E&%am&mudaﬁﬁ parfitel skull voof alesent

,.,1 Psaz, FiZs cf. Phyhouns i;ziaﬁ, tesbh

:E"* z2, Fl28 [} @hmﬂﬁwi‘f&%m gﬁ&wiaa =patee

F12e, 7147 ef. Phvbesenridsa. soi

Fi28 ef . Fhytosapr iﬁa&?, qm&ﬂrﬁﬂe oy astrscalar/

walennaal? fra

FLi%, ¥la4, FiEs, e, Astosmoria,
L1440

Fid1 ot ﬁ*giafgixsmmhm?, renth

Fil7, P130 Reptlilie, ;*i al vertebral essis

Fiia, FPig? mmm, stute fraguenta

Figl Repziiiat, f&*@&%&n‘k‘& of axall =koll?

Fii®. FiRe, Pi3s %%ytil;mg rib oy pevrsi arch? frsgssnts

W pa@m &) mEuies

F118, Fi16, T34, i-&m::mgmﬂag Wﬁ freguentce
Fian, #Fl42, Flaa
HiZE, F145 Trirepbis, éagmx\ ites
Fian Rhiizslith é;éagmeﬂm
u

i
i







discusgion' The most siundeat congsrivationg of Bone ap mika Y3

ia siusn scEFe on gravel-drspesn ouieror aloses |lower

immualetely sbutting the northessiars pit 24w snd rocteerpanel aiit. & Dushes

)

af spabler ip-zity conopntretissa @Q”}W*’@ﬁ witilyy sn sastiltheater foppad bz

srvescigrephicaily egulvaient autexcp slopes, Tlenking maall drainages dicay

\
the nurinweetern perisster of the mite. Yo pisces Lhrooshout the lntervel,
the gravel venser was [hin ercugh tu perndl bons G Westher tHogugh te the
surfaze without bewsfilt of slepe 4 siings. & Blngis bone drsugpent wes
oollected as flost on fhe flsts iewadiately adjecent Lo the anutharn 2iv iz,
& numper of Lhe parilel soute specissnz are conpacabile fc those of the
astoagu Stegonolenis '~ Qﬁﬂp_tﬁg@&mﬁ considersd age diugueatic of lLars
furnies atrebs (lower Petrifiad Fapest Yember) in povihewn Aripena (Lo and

Bellse,” YHBE: Hunt end Lusas, 1880 .
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nesivn- geondned, benbtonitlie sanesbene (Fig. 143, Benbonite {wplesnic vlsy
sutris) content renges fram Z0-20%. Thare s po ovarburden et Lhds lecatlby.

Lrawelly slivviom zan ba asen direcily desping the

Ehgnboben are pendatone

suggesting Lhmt -éuf@mg_: e amﬁfﬁypiﬁgi cperatiion, bhe target sandstone asy have

Been visiile st the surdass.

Floeding of the pits et mite 74 hy weler praveried direst

exspinetion of the walie and flpezz. No f?aa%i,x,,i were hoted on the wasis pile
surfaces ar on Lhe surrounding alliv ?aa f leve, The topouraphic leval of Lhe

pit vim places ii belew sheervable basal espoeires of the Jewsr RANCE bovizre.
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comsists of lew-spgle, heternlizthic sandstona’yudstnns layors at soproxlzesely
20 dzgreka co the channel axie. Thiz sugpeste letersl soorenion o
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meterinl! zollested £§mﬁ:kg$§anwg$ﬁg, piles aibuated slong the norih-oenirel

narimeter of the aite, Saversl od Lhe rore massive eperimens exbibit e renyge







I
of tmelusionz. =ibch as ppesibie compinshed plant mesresial snd the valyes of

sonchostreshens liresh wvaler clem sheinpr. An sebiculated Jivalve cast

containe meceylsl similar to the ;;wwg.wg masa o4 & nanber of the canrgllc
suggesting srigine €8 B inctusiay, hut aay 4 Ihepnad v iy have been mpdiiips
by & aplunicral spisade. Fregmentary hone specisens were sollected as ilast,
from b oeite cubcrope atthe hase of waske pilew pn the northogntirsl snd
esitery periwetsrs of the pit vis, =nd fron esall scars cut oty ferrsce
grevela on the saithern pik vim dpeine bulidozing af dsaie and for dreinage
medificalicn. & BEyaRikby of the ln- -‘}.u,i‘-’.,%} fuLeFen yatenrislly svel Labls Lo
exsnination st the site {novihesa mit w’i:ém; iz esyered by mesaive waabe pilee;
the vensindar of undisborbed bedrashk »‘aswtbe:n Bk wim)d soours bonesth
eliuvinl tarvsce gravel. Erpesed Li-zitu owscron, loos slone the pit welle.
slunp ecars, swd topogrsghic reletdons of the sibs indizsts ihet the upper
pordem pf bhe int=rval exposed in the ;:? t popyesenis st lesst ihe lower RAWCD

Tarizen, and perhaps 8 paction of the spper horfssn.
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atove the top of the dnfornsl sondstons ﬁﬁﬁ mudatone nenber of the Thinle
Formetion ‘Fiu. 172, The ore iaterval 'ifﬁ & light-tan, fize- to sedium-
grained; beotonifis mendetone. ALL m#:_&@&t@y structurss and nelscsurrents
{rom bhe sre sandebons wers removed ﬁfim e mindng operstion.

Discussion: The paleammclagic @&ﬂ@ie frow #ita 79 (= HNA Looslicy

1401 La peatwicted bo Cregnents of ridzolithe (fisid apucisan namber F ST
collected 8 fioar frow weste ollee, No ;c’&;hw‘ £rpgl i cCouryYenoRa Yerk
pobed is the wellz or on the fieer of t}ze; pil. | Burpsunding sadistn e e

subeenps oozrespondivg o bne plb iﬁzﬁﬂ":w&lh are chamipeed by arluvial oover.







Shte NA-CARD (Charles Huslkoy Mo, 140

Lescsdnuiong The Lithaleyy | of Lhe ore nbelzen st aite 80 copalisis of o

lighi~tsn, dine- ta sedlim-oreined, bSentordtie sgndetome. Overbiwdes ds g

firely-‘aninnied, cougloseymtie bentondtic seguense conaiating of nudabtone,

ailuetsns end sandstons (Fig. 18). PCalgocwrents neasiwed in Lhe pil waeil
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lither sedimeptary srrecbuses ihmd@ st asymmetric chennel spaur with &
iszge plemt of baak cavicetaen 2.5 foob widih! resbing o the cotbenk (high
sagle) side of fhe chenmel .

The zelemylnlogic sanple (Fie. 190 from sile 82 (= MMA Locmliiiy 18420
Are Luems

Field Spe-imen
tugber;

Flge, Fi77
Finz
Fi7e \ %, skull?
vivE, E17e Tei;mmdxe bﬁ!“t fﬁ‘ﬁﬁm&ﬂt&
FL%C, YAT4, Fl17€ Teliraueds, voprolibes

Figo ‘ '
Fi71, Fi75, Figl  Plisntae, rbiwmelith fregwents

M_gmgg ima:  The bulk of the pelaovioiogics] sappie from aite BD was
collecied as float frow the surfare of weabe npilss at the western snd sastern
perizeters of the slte. A aingle ﬂr&ﬂwmtaﬁfw coprolite was collscted as Fizal
frow exposed in-sili culerop sl the aon maatsvm corner of the pit mim. Bo

siler fosni! opcurrences ware arted iy the walle oy on ihe floor of the pif.

Sugpaundine undisturbed outerep is uﬁa&mﬁfﬁﬁ vy mlluvial cover, WT the
topograghic positten of the sive suggests overlas of the nppermost varzigsl
intervel in che pit wiih the bage of the J.wm RAMOT horizon. Tee amall
{eppresinstaly 1 fent of throw) faults wewa miced Lo fhe dn-eivy oilorane
siong bhe asuthesaters pix rim. 3lthoush it ia uncissr whethsy thase

cragineted 15 response Ep tectoniss or Lo srusisnsl onloadimg of The sboeba







RECCHNENDATIONS FOR PROTECTION QF PALEDHTOLOGIC

ESUURCES DURING WINE PECLAMSTION

!
Saversl sriteris were used o fmternipe petentisl iapsvs on

ademificant leckeilties, sad toe foavmulate racownendariona fop
siiigatlon (Hirby et al,, 19513. These include: 1) selvage prior ®o

inatiaticn nf pecleuation opevetisns, 2) on-site wentiazing viuvdny the Couvme

a: veelspsvoon aetivities, and B sxglusion o senalbive 4it$s oF aulocops

frox Lhe aree ippected by reclemstion operatisne. Recowsends?ione For alhes

reviewsd dudlsy the present murvey sre sussarized below and le Table & =t the

s wd hix repori. H

Salvage ic recomsended §£ in-siln féssil spoiimers ave of ohviovs scisnbific
interest and if réclemation gperaiions would resull iv Lhe loss of
laporien soisntifis m.‘z wrmmbicn. In some mases, seivays cap be

conduntad soncurrent wikh reclassticn cperations, in sanjsaebion wikth
on-site mendtering, The fossil sotalily ikasld must =len be

spprogriste for ressonabls sost- sffective salvage. 1f gest-afinolive

sslvage ia nob pomrible, Ut may be Sporepriste bo vecomeend agsinet

szl vEge.,

Eondzowing is recosognded if thewe is s ressonable busis bo anticipske Lhst

signifloent aeterial aoy be spoountered during raviesstion. This
wiop Lé cgm&z@ii? have Lo be aupporbed by inlorastion gatbeved dering
the field mwrvey. Reclamation is sniicipebed to invoive branmder of

I

| evermurden sid wests piles inte the sbsnionsd open pll Rines,




whilizing hesvy equipkent such ée buildezere sadior packhoss. Tt mey
be sppropziste to sheseve resievalion cperations for fossil renaing 1f
. waate pllss or cwboweps ediystent Yo a pit alte have produced

#ignificani or sbundant foceils.

Excluaion of & lacslity or oulcray frow the proposed sres of reclesation
x sctivities would be appropriste if & sigmificani fosmil locsl Aﬂs or
eutoraps vith a histury of prpductiviby oodur within the Lapected
l azes, and should be left undilﬁfmm far long terw acieniifie atudy
apd evelustion. OSueh s ustermiostion by bosed on Ghsevvetlor Lo the

- fiedd dering Lhe aurvey, end rescer arch of aveileble 'iterative an the

histeay of the locslities sadior cubcrops fn guestion.

Sito NA-01BS a,b Three Lo sitn subsurfece fossil localitiss werc found st

| subsite 55a but were l#ﬁ in plece sor futive sitdigation.
Reconstsuction of aurfsce fossil seberial fron these Locallities
hes pirssty &lliowed Wﬁifizmﬁw ldent iflcetion of some wf the
alspants and texe Myrm&zm, The posibiciia of khe localities
clome Lo existing sccess poinkts 4o heavy equipseni, the

* oopurrance of Adeniifishle fossil srecimews iz washe pllss and
in-situ cvfcrope aleowhare in the subeike. snd the supiacewsnt
of wapte ang .@-?&Iﬁ?ﬁ.ﬁﬂmz-_;g;l}% ntne polentially f@ﬁnﬁﬁl {ferous
wipete, indicaze a hilgh 'r‘*ﬁaw ef Lnpact b g;mf‘_émﬁ-‘%miugifﬂi"

resourees duning seclewation. Saiyage of the in-aihu specinans

ia recopsended Lo safeguard them. Noniloxiwng af the recliasation

P
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Site HA-0163

Zite HA-DIGS

o

ad waste Ing ovarberden and pobesniel inmee’d Lo underiying
QiCir o, 88 well as ex—_yslen of usadisteshed suesrore whave
feasible, sre aléss recopmendsd.

Fosail oucurrentes nf subsite B%b are vesrrictas to

dismedhered £ossil lpg Frageents of dembiful tesononi

EE
=
o
it
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pelepecniogic velie, Nivigation da npd recowpended for Ehia

Bubsite,

Yo fnasls cepurrenves were noled st aite 65, and sdoacent
older logelitiss ocour st a distence plocing then ol miviinal
piekh nf impeet during reclesspion sctivivdes. Howseer, the
sutarope snexaunding alite 63 ssy produce foasils sisilar Lo
those eollacted %t‘ﬁmg‘@iﬁﬁi Josalitisw, and sxclusicy ol
Lhese strete fpom reclssaticn ispeche is reccmmended whave

fonzibte,

Site 5% =montaduns éeﬁﬁﬁﬁi specizens of a plant pegedossil
(1naf iepressione) conaidered to he comparstively rave iu tns
foanil record (Jidnay E% 3&&: oral comm., 1991). Salvage of
some of hhaageagﬁkikgﬁasiﬁ-ﬁaﬁagﬁenﬁaﬁ &y the cest-effmotive

pael soulding tessulgue end/or by vesevel froa the alis,

Sive BA-0172 o,k Subsites 72 & and b have produced Limited numbers of

freguentery fomell spscimend. | Howaver, the stwabtigrophic

positicn of Lhe twe sheites xslabive to 3 peolifis fnssl

Bk
I

ferous 2one, ang fossil apepiaens collected fuop cipzsly
sbutilng undisturbed rultroge or bhe mouthesstery margis of the

eubsitea, iﬁﬁiﬁﬁhﬁ<a bigh rigic af Lapact to peleoptalugical




Site Me-0ATE

Site RA-017¢
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Tued
Lal

roppurcas. Sehicaring of reclenction mchbivities where Su-gdtbo
suterops will be disturbed, and exclueion of undictuehed cuncrups

fron iapset sbeve fesuibnde, sre recommendsd for bobh subsites

In=eity owlcrops x:iil&;»ﬁ&lly- atsitbing the norihern sarging of the
it msd weste piles &t siie 78 prodused abundent and diverse
vertebrete fogeils, including sge-dlagsostic specisens.
Youlenring of reclsuetion asmivites st bhis aite ia
recownended it those areas whers heavy equipsent msy coatact
ip=aity Foseillfespus -ﬁﬁ-ﬁtg?éﬁﬁag; Evciusion of these tnkirops

iz rmecosnendad vhere fmasibis,

e Fossil cccurrsnche were noted on bhe waste pilee or aleng
the pit margiva ab adte 74, Streligaphic relsticns indicebe
that The site dows vot overlep the prolific foesil iferous

Zone eXpnsed in the aree of the R&«Sm complen. MNitigstion is

set recocansuded far alie 4.

% diverse sod adurdent coprolite sawpls wes sollscted from

theee large weste piles sf site ¥35. Fnsell specisens collacted

Fron incsiba cubeorogpe almgg the pit maraln, end sirsbigrapbic
nverlap of the site i@itﬁ thla yr@iif 4o foesilifereus Zone in
the ares of the RAMCO conplar, indicste s biph visk of impect
to oxlating ;;E'J?»é?f'!:ﬁ-i.ﬁlﬂ@i;; resources. Wondlaring la

recosmended duriag veclenatica of the vaste and pverburden

prcusiioticns,. snd durdng gﬁiaigﬁ;eﬂ impeet to wndsr I?mg

el lifsians culcions:




Site WA=OLTY

Site NA-0IE0

f simited semple ol {rsamentary vhizelilhe oF dogbiiul

proverance wes collected! from waste piles st site 75. No

1

other funail sccuvrsaces vere peted =t the site during the

BREVEY . ﬁii’—igﬁti G ] Qt&‘f&ﬁm&g are not Feoonmenged Lo aite

i

& vealyacted sanple of Slagpentery fosell speciasnz vea
callester from wagte ciles snd in-aifti siborep at sites 80,

with Lha prolific fassiiifercus zome st Lhe RENCO

gonpley =
ponsibie, and & porsntisi fbr lppsct o paleantaloslcosl
resources saists. Exclusion of undisfurned cubcrops from

veclanebicn activities is vecomwended vhers feapible.
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NAVAIC HWAYION MINERALE DEBARTMENT
P.0. Box 146

¥indow Rock, Arizona 8é315

(602) ~B71-6587, FAX (60Z)=F71-F0eE

i

Penrusry 28, 1962

Dr. Michael Morales
srsociate Camator of Geology
Huseuw of Herthern Arizona
Route 4 Box 7220

Flagstafl, AZ #e001

Dear Dr. ¥orales:

Th& Havaje Hation Minersle E@@aﬁtmem; has veviewad your
*@m&t for & gﬂmi& ke conduct A paleontological survey on ths
Havaic Reservation. Receipt of the $100.00 perwit spplication fes
is @&r&hy acknowladged, and a field reconnaissance Paleontological
Fermit ie hareby granted fer you, Wr., HRandy Xirby, and Ms. Patty
tetirsli, to conduct palsontol osic investigations at 27 abandoned
vranium sine sites near Cameron, Arizona or the Havadio Reservation.

This permit is subjsct to the Zollawing conditione:

1. The xigntx of logal km ajo pecple wiil be respected and

b ﬁt&uﬁa@s
2. The spplicable lavs of the Navaic Nation will bs cbayed.

= i5 ﬁ@fﬁﬁfmﬁii of the ¥inersls Dapartment retain the right te

seompany and monitor the field work. Please contaet the

Hiﬁ&mla Department at (602)-E72-G58T at Least thres (3)
working days prior te the figld work.

4. The ?ieid work will be mxxdm:«mﬁ at your own risk mﬁ the
Hawejo Fatdon will not be held liable far any personal injury

or property demage that might oceur during the course @f your
am WO .

L&)
>

vehigle acoess (o sil £ield Iesalities will be restrivted to
exigting rosds and trails.




Itre. o Dr. Morales
Fﬁﬂ%ga*y 28, 19932
Page Two

6. Sanpling will be regiricted to areas disturbed by “he proooged
raclamation awElWi?Y SBamgling of sedimeptary ronk wx;l not
result ip any &L gﬂ;kmaant gurface disturbance and the botal
enlliection shall be limited to svecage hand sized 5@ﬁpl§%, net
more than 100 pounds in ssgregate.

The disturbanze, collegtion, or guarsying of
vertebrate paisentologic yemains i not permitbed.

in-gituy

8. ' The disturbance, coilsciion, or guarsying of erchaeniogicsl
remaing is not permitted.

8, Al &amglgs collncted remain the pﬁ@ﬁ%%ty'ﬁf the Waveio Nation
and shall be returned to the Nation upeon reguesh. hay
paleontologie specimens receovered from the construction arsa
during the survey will be tm& progeriy of the ¥avajo mation,
and may be prepared, ourated, and stoved at the Museun of
Northern Arizema in Flagstaff Avizons, uptil such time that
the Wavaio Nation regueets the raturn of ths specimens.

16,

@ﬁ@laglﬁal ahﬁ&rvatians aﬂ'ﬁavgiw 1an@.m1*3 b@spﬁ@@L

Winerals Depactment. A detailed raport of the a&tl-iitégraﬂ&

results of the investigaliions sre to be provided to the
¥ineraie UDepartuent wpon cemsletion of ths work.

Li. ALl reperts wesul zing frem the fiald work on Havajo Land wiil

be ra@iaw&' nd aﬁﬁrGVaﬁ_by the Minerais Department prior to
any publication. & completi

te copy of any m&ﬁmﬁﬂﬁﬂﬁf Faﬁéf
abetract, ete., resulting from the field wark wil &g
5nhmitﬁ@ﬂ to the Minerals ﬁ@parimant ?.0. Box 146, W1ﬁﬁ@w
Hﬂﬁ&ﬁ Apizons, 86515, upon completion for review and approval
pricr tg publicatisn.

I

12. Ths psrmittee will be liable for any Samages to the Havajo

Nabier, its residente, or property resulting from the
negligenges of thg.parmlt?a&,

1%, This permit is effective ﬁf@ﬁ-ﬂ&t@h 1 theoogh HMay 30, 59292

please signify your concurreénce with the conditions of this
permit by signing below and raturning one siaoned origioal copy of
*ﬁ%g parmit to the Minsrais mepnrtmenﬁ» This yarmit will not be
considered valid until the signed original copy ls »scelved Lv the
wlm&maiﬁ Dapariment.
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Ltr. ko kr. Morzles
Vebrpary 28, 1382
Bage Three

If vou have any guesticns or coawents, Digase do net hesitste

To contast me of Mr. Erad vesemelsr, Geclogist at (602) 871-6587.

ﬁr@ Mﬁm@aﬁl Rﬁtﬁi&ﬁ T hate

ReL Aﬁm&rsﬁn wﬁfﬁ%ﬂw Exaautjva lﬁwﬁytmw Divigion of Hatural

ﬁﬁrfy et Dj @ﬂt@&; R,’@qxfﬁ Enforcehant Agency,
Bivigion ﬁf Natural %Pﬁﬁuxwﬁé The Heavajo Nation




APPENDIX C

THREATENED AND ENDANGERED SPECIES SURVEY AND
BIOLOGICAL EVALUATION

AND

THREATENED AND ENDANGERED SPECIES SURVEY AND
BIOLOGICAL EVALUATION: GOLDEN EAGLE AND FERRUGINOUS
HAWK
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% & E spevies Zvaluebion, NFWD, WAML Ceweron Project IIT & IV

The Bislogical rm@ Services Program (Bss¥} of the Navajo
Figh & wildlise 3@@@' iment (NFWD} was contracted by ihe Tubs Bity
fisld mfﬁt‘ of the Nevajo Abandoned Mine TLands Reclazsticr
Bﬁ‘gﬁam ent [(NAMLYD) to conduct a thrasstensd and sndongered [Tal)
specles survey for the sbundenmed ursnivz mines which make up the
Cameror prujects IXI and IV. Camercn projest IT1 consists of 9
abandonsd mines and Cameron projgct IV censiets of 13 sites. The

T&E survey is reguirel as part of the Envivonnental Assessment (E2)
proagess.,

Arirona on the Hewad *xatimu& Cameron is spproximately 82 mlm
norkn of Fiagsteff, Avizons. . The site locstions range £rew
approxipstely §.5 miles esst noviliesast of Cameron e & mjli-ﬁﬁ
gontheast of Caperon | iim%g 1-8),

Cameron pm@jmtg IIf and IV are sgamﬁrrwd pear Uanerorn,

The skijsctive of

the TLE survey is o determine the sistus of
%.,;araply and +*riba

iy listed Tz species 1 and arsund The
proposed reclamation | rmj sct sites and assess any ivpacts to those
ﬁpam@@ as a resuli of thess srdjects. A general description of
the study areas and w@mmﬁ ng wvagetation is provided, and
hebitat thet is desnssd critlcel to a particular spacl e, OF droup
of spacies, will be ldent i“iﬁei Recompendations for mitigation end
sveldarce measures to climinate negetive impecis to T sgwws

speciss of soncern, lor oritleal habitat, will be provided 1%
sppliceble,

The pwmj@s:z* argag sontain the following featuras: open adits;
prospect adite: wrt*"w sollapsed adite; rinstrips; tr emmaﬂﬁr and
associated apell ;::j, ' E‘m@pﬂs%a Wivitiaé to reclain thesa
features iucliude re-excavation of édﬁxf&y@rlw
opekfillad | ariil, emn Other ackivitias cludes:
diversicn @anmzeﬁa H@f@r berms, chack dams, ﬁﬁ;ﬁ%‘!ﬁf&ﬂ“kiﬁﬁ of
replanensnt dams, a&nd uporading af access roads,

The project areas ara laﬁaﬁéﬁ en three UGS 7.5Y guadrargles:
Cameron Horih, Camercy SE, and %\E&..pat]gi. NE.

Projent aits ber, alte hame, sita screages and assooisted

USES ousdrangls are lisrted in Table 1 for Caweron proiects ITI and
b 5
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HFWD, HAML Cawmeron Drajent IIT & 79,

!
|
set 2ites of Cameror ITY and IV vere surveyed on Juna
23, %w awu EQlT 1 oand 2 hy niking and ubserving the sites as wall

as the perimeter of ihe project zreas. Plante and animals viere
identified a&h“@r n aight, tragks, oall or hy saak. @lam&s Bt
identifianle i the fleld wers cullected for laker jdenciflzabion
in the laboesbory.

WRENTTS

Epociss of ﬁ@ cern were Jdeniifisd by the HNavaic Watural
Seritage Frogram database (Tadle 2j. Theze specsies have Lhe

@Wt@ntlil to oosur %1&@;% or in *he vicinity af the prolesi srea.

= = — = = = = =, - = o == — — — - s - = i =

Table 2. Spsclies of convern identified as ha%inQ’pgt@rtiﬁl o
oseur in the prelect areas Ly the NNHP databass for the
Cazmeror ITI and IV recl gﬂazi@f project sites.

Np-0124, 0131, P134, C137 mikea:
imeonia Qgg _E@&’g {Peekiies hlua-

Nt

rl: NESL grogp 4: USESA

o 'gﬁtﬁfqﬁ%ﬂ@ W @* persaip) @ NESL
ESA aateg@ry % candidate.
«fi (Welsh vhszelin) » NESL group 4 USEEA

)ﬁ HEEI g*sup ET &gaga gaﬁﬁg@*y 1 a&ﬂi&&%aﬁ
; 2 ohy _a&;gg {Golden eagle); NESL group 3; WATA: BEA.
& ﬁg Q regalig (Ferruginous hewk); NESL group 3 USESA
category 2 candidate: MRTA,

BA=0158a,b, OLE3, Ol&6:
v o

1. : “E&@E@iﬁ%& (Puinted Desert millk-vebah).

2. Aguils gh ascos (Golder ssgle): WESL group 2 { BEA.
%, Eggem g_gg;ié (Ferrugineus hawk): NESL group ?; USESA
category 2 candidate: MBTA.

NR~0172a, bg gi7a, ©LY4, G173, 0178, 0is0, qégﬁ L1lE6:
Astragaivs _j;"w:ie-s fEalnta@ éﬁ%@ft L. ‘Fﬂ”»%&ﬂse
2, gggggygg_j»“'ag;gg;a (Burrowing owl); META,

Aguil : o8 (Golden sagle): NESL group 3; MBETA: JEA.
4. Buteo reg: 'QFarruginmus hawk) ;: X¥ESL group 3; USEBA

Za L—é@ﬁ: s 2 @aﬂd*d t-@ MaETE
. Mustels nig;;*%g {Rleck= ?@&ﬁ@ﬁ ferzell) } WESL group 2:
USESA endangersd.




Sotnber 1823,

1268, GLOT, Gl9%%:

T & B Spesles W“%LTaL;thFWB} KAMI; Camperon Project TI1 & IV,
g

vs thoEpsonse var. yhatipsili (Weiting
b 4F Us¥SA gatagory 2 candidate.

igularia (Buvzowing owl) s MBTA.

o (Goloen sagle) ; NESL group 37 MBTA: BEA.

E regal {Ferrugineus hawk); RBESL grovp 3¢ USESA

*@L@gﬁfx z2 sandlﬁate; MBTA.,

5. ﬁgghelg;ﬁig;;ggg iBlack-Focted feryet) @ NESL groupg -2;
{ISESA sndangeread.

A1l witas:

1. @ils eyohs (Bumpback chub) @ NESL group 27 USESA endsugersd.
of sAditieasl ﬁﬁnmaxn due to the pw@ggh*\ ity of affectine
the ripsrisn habitat of the Tittle tolorade River.

Thne vegecation Lyya sharacteristic of the Caperon TIX and IV
vreblen aseas as described by Brown {(1982) iz GCreal BEasin
Degertscrus of the shadscale serles {Tebplie 2) The wreas &re
locetad I the Yainted Deasrt of the na¥g1m Vatisn, a ooid
temperate dessrt. The open pits with standing water had Salt Cedax
(;aﬁﬁgia phinensig! Ff@w&nﬂ en  the @&mﬁ banks. Areas *?%aﬁily
distus Eﬁ ware characterizes by Russlsn Thistle (Salscls g )
¥ost of the teiling 4i1@§ were éﬁv@iﬁ of plant 1ifs. At the i

af the guxv&y e ulan species of concern wera ldentifisd from asny
of the sites.

= moam weiEs el e G T S e e T S e R cSemn i e e e i e

Tz

Patug 5. Loadusul vegetation of @mrwiﬂg O
of the Cameren I0I and IV sroject ai ﬁea*
Sites NA-01S56a,b, -0186:

haaﬁcal@ ({Atrd w'f% confe

Qamﬁﬁ bﬂ“ﬂ Q; £-%

inﬁiﬁﬁ Riaaqrass ftg_
iue Grema (Bouteloua lis;

%ggl alanket Flaker (ggg;_ﬁ 3

ﬁﬁfmﬁh>T%a g?” )
Buspwesd (Jugca &
211 other eites:
Indiagn Ricagrase
Brocr Snakewead

(Grvzopeie hymeno
{Sutlerrezis sasothy

~ o




21 & W

1R

= e

Yhose animals T and v

project areas are 12

ﬁxm@kf*alugﬂ_aafgﬁ
Baloger (Texides f

Bizds:

Commen Raven (COIvus couax)
Say's Fhoebe (8 g 2avs)
Mourniryg Dove () da pacroural

Borued .avk (Eremophila alpestyis)

Restiles:
Side~blotohed Lizard (Uta gtis

neburisna)

wilets ol Sﬂﬁfl%l@ut ﬁmZﬁ o provide sagls nuesiing bhabiiss
axists in the wloclnity af the ?*@nﬁ@‘ argas. An af%uaﬁgWawina&
%urv&v made notince o the faawmtnat eagles were svspected o se

@%*ﬁg in the vicinlty {Hopl D, ”%9%9 Fagles are suspected Lo
naﬁt Jron Black Point {H@pﬂ EPl3, 1993; Spacific nesting locatious
ware nol attsined. Pdst@naes ¢r@m @%@i@cts site locatlons were
calouisted for nmitigative guﬁpmgea {Table 5).




T & E Specien EBvaluatien, NFWD, NAME Ceasron Froejesht IIT & IV,
Gotober 13923,

Tanle 5. 3@§fﬁiimmﬁg di@t&' ‘%am mxgi@gt %itgs‘tw an
area on Black Feiat
nerting habitat, h;taﬁ ﬂﬁt Lx&t&@ &ﬁ% Qf ﬁuiﬁa@ ax dﬂ&taﬁﬁL
from Black Polnt and constimuction of these sltes would not
pose a threat Lo eagles nesting on Elack saint,

2

ﬁﬁ“ﬁl?@; ﬁlgﬁ 2186, ﬁlﬁ?l
NA--01558, b
BA=0L66

Kﬁ’:@l"??a zk@ g @1 7 i) # Qi?ﬁf £ {‘\‘1?5
Wa--0179 B QLED . G54 & G1LBE

HZ~0137, 0188
Na-Gigsa, 0199

W o=

A

ORI~ LR TR

wow ®

|
\
|
|
|
I
|
i

mﬁﬁﬁﬁﬁﬁﬁ@ﬁﬂ

¥o plants of concesn were found in and or in the wisirnity of
the proposed Camercon [II and IV reclsmaticn sites at the time of
this survey. Ro plant species of cobcern are expeated <o be
negetiively affented by the congtruction of these projecks.

fegles nest fron ithe bagloning of Marzch through August [Fyan,
NNEF Feologist, 1983). Eagles most likely uss the arvea in =nd
ground the prgja@ﬂ rreas for Zoraging and use the volcanic and
sandetone zliffe for nestiag. Projsct slites NR-0179, 0180, 0168,
Di72{akb), u*?§§ Q”;wj nLYs, @179, ‘ﬁiaﬂg B124, ﬁigsﬁ m;ﬁﬁ;_glﬁay
01964, and 0199 are n relatively «lose pr@%ﬁmi £Q the vwaleanis
plug. Golden aagles~are nlg%ly suscep=ible to &iaturb@ﬂgg AT
the breeding season. Camersn proiects ISX and IV may effeck caglas
found In this area 1f blﬁ&*iﬁ@ and ather cunstructien iz dene
during tha hresding season.

Por mﬁhig@fiﬁs strposes it ig rasommended tha® the suepasted
nesting aree be wisited in pid to late Karch 1594 to determine if
there ave eagles pesting on or in the viciniiy of Plack Polnt. If
it is determined that eaglss are nmsting on Slack Poink then a 1.5
mile buffer shculd be establisled frop the nest and no consbructics
snould take plsce withir thile »uffer during the brasding season.
I= the nest is within line of sight of copetruction Lhen it is
recomnended thet a (2.5 mile buffer be estoclished with no
conatroction 2 zziﬁg The bwﬁem:mg‘aa@&mn (Bacer, 1981}, Il a §K§V§§
ig complasted and it is deternined that theres are ne eagles neshing

.




T & E Bpagies Fval
bDotsbher "“"‘“%é

umtio,

KAWL Caseron FProjest IXT & Iv,

thare in 1924 ther czoyehkruciion may commence with 1o neystive
effecks axpacted upon the golden smagle.

Terruginous bawks were not obeerved Auring khﬁ‘% Tige thkis
survey was conducted. Cliffs of sufficiest size are Tocetad within
the wininity of fﬁi@ project arsas. Badland topography wm.s.,,?m
ferruginous hawics prefer for nestine ls found in fiﬂ&a Cameron arss.
Fertugirous hawks mat 1ikely usme the avrea in and arocund the
proposed %E@j%@t sites for nesTing and the graaslanﬁ to the scuith
for forsging. Fex‘ﬂgin@gg hawk oesting sesson is from March
fhrougl, pid-July {(Ryan, pers. conm., 1293},

A survey will .
ike project wioinid
iEmpects ls axpected

Mﬁm: thar & pile
S 2Ly

-Mz,z L

condusted for the nesting farruginous hawi in
- @& weil as &n Black Foint. Ho megstive
npan the ferruglncus hawk 1 1o nests are fourng
Ivom the proposed uonstruction sites (Buter.

No burrowinty owle were found inlhs prolect sites or in
vizininy of these =”@;ﬁﬁm sites. Burrgwing owl inhsbif praivie
&mg{ badger, and lmzm&mm rat burrows and are clepgsely assceistes
with these species. Burrows found around these s'tes were rob
innabited by burrowing owls nor were thers any sigus of Their
presence. No m&g@'&.ia effects are aexpected with tha sunatruction
of Lhease zryjects upon The bm:*‘mm gy owl.

E.ack-footad fer
towss For pralrie da;»; am% vheir prinary food source. According to
Fevaio Pish & Wildlife gquidelinas {mﬁ, 1388} a prairie dog town
ig 1o be investigaisd for biaek-foobed fecrrst irhabltation ¢ mw
prairie dog town exgeeds 10 acres in =ize or Lf the cumnlatl
veacurzense of towne closely assogisted with one ancther %mu@myasaag
muye than 130 ﬁl‘:ﬁ;ﬁ‘-‘ﬁ%ﬁa Prairie dog townz found st the project sites
weﬁfﬁ 'rm'% 1rn e:x' g ‘i.m @@r@sv D‘m i;:em @h& 1@};4;}@ s:@‘* -zwt;:;wwe

Teupard froge ki tartial to exist within the ponds
foun?® in some of che proiect mta& Me leopard fyogs wers shasrved
during this survey. }Tﬁx&s? zondg wers created as & result of the
wining snd are v&&ﬁmg‘“m@ ¥ cantapinated. Thers are heslth
h.ea_”émfds szsoolated with the presence of these ponds and the
beneZlits valned with ihe reclsmaticn of tThese pendes ouhwaighs hqhe
m::ﬁfits created Ly the ponds. The contanirarad water sources will
be replaced with sthar 1livesiock wataring ponds with presumshly
ummn-f;miraﬁﬁ@ @fai:ar, Direst Jopacte to the lagpard frog are
sxpected 4o be pinimal frem these proiscis,

10

rets are clogaly associasted with prairie dog




1

¥ B Speciles Zvslpanion, NPWD, NAML Cameron DProdest (IL & IV,
Stoher 1997,

£h

The Little Colorsde River flows through the Cameron ITI and IV
grotent areas. The Little Colovado Riv ﬁ'iﬁ impoxrtant hablitat foy
the aﬂﬁéﬁgﬂfﬁﬂ Humpback Chub (Glls cypha). The Tdttle Celcorado
River conta’ns the largest known bresedlng population af humphack
chul in the lower Colerxade River Beain. his populatien is
susceptible to contaninenits fron any dr &Lﬁ&g&’ﬂhi@ﬁ,ﬁﬁﬂﬁ'f?&,wittﬁ
Colorade Biver. Dotential biescouwmulation of radlcastcive zlements
and the fﬁF“ﬁ$§@Wu¢ ¢ negative physiological effemts should be
addresssd (Wrenp, (13587, Poshon, 2884}, Botantiasl uranius
contamination from 22iling plles of the Litile Colorade River and
the pouencial negative sffects unen iuwtmg@faﬁna, both auring
conatruckion snd post-constrontion, shoula be addressed.

W plant speciss ] A4 in the proleche sites
or iz the @“ﬁwacﬁ ite %iyinl g‘ . dee gmm&ﬁtﬁ wpen thess
spacies 18 axgeﬁtaé idth the ﬁ@natwactiun of thesa slbes.

3@glas ars suspected to nest on Black Peint which g in =he
vininity of the preiect sites. A2 1.5 mile D»uffer should ke
estohlished avound the nest sile If a nast site is found., Mo
constructlon sokivitiss should be condurtsd within this buffer
between the dates a# Marvch 1 throvegb August 31, 1§ construction
cutside of this 1.8 pile\bu*fgr i@ in direct line of site ef “he
nest then a 2.5 mile buffer i¢ recoanended. The use of heawy
aquipment, Jd=illling, and blasting sheuld be avoided until after
iugust 31 at sites which fall mizmin the buffer zones.

3 survey for gelder eagles will be condushed In mid to lazs
Herch 1994 to determina if Black Point is used for nesting by thdis
gpecies. II no neating galden eaﬁlaa are found then no negative

impzsts are sxpected uren this ggaa%as with the raclamsbion of the
project sites.

|

The visinlty arpund the project sites wil) be searched for
negtinge f&r“%%mﬂ@uﬁ hawks Aux %ﬁg the same tipe gmf*ﬁd If an
active nest is Zound a&t&hll_h-” . ef a cne mile uffer ia
racommended for nesting fa*rug1naﬁa hawke with no consbructlion .
within This buffer guring respective bresding seasscn. I wo
nesting ferrugiusus hawks are fﬁﬁﬁ@ then no negative impacts would
be expected upun this specles with the reclapation of these prodect
sites,

The Little Colorzde 2River is impertant habitat for toe
sndangeres hunpback chidh, The pa tantial fﬁx‘mrﬁnfum.ﬂ%ﬁtaﬁinﬁiiﬂh
of the Humpkack chub within the Little Colorade Blver during and as
& roesult of veclasstien should be addressed.

8 R




T & E Speciess Svalunation, NPWD, MAML Cameron Prcjact III & 1V,
Cotober 1@13%

NOTE E%fs@« nest lecatlions ake given fSor mansgenent purposes
only.

Desert Plants: Blotic Commnities of the
west-United States and Mexico. University of
M”‘“zﬁm Pross. ‘%“ 4, Nos. L~4.

Bywater, John F., et. al., 1991. @en eitivity te v"ram.um ot Siw
' Species of Crogicsl Freshwater Pishes and Four S@e@ﬁgﬁ
of Cladocesrans From Nosthern Australia. Averiesn Posicology
and Chenlatry. Vol.l10. PR, 1449-14%8,

Hopl Historic Preservaticon Department. 1893,

Waveje Fish & Wiidlife Deparin
Guidalines foy

k. 1885. Black-Footed Parret
e Navajo 37 Eiamn E@aa‘m"a’ﬁi@ns TpEs .

Postap, T.M., et. all 1884, ngi:::gw of Uraniuw to Daphnla magns.

W&ﬁ&r ; Adlr, and Seil Poll ?5'7gi¥”ﬁs 23“ #89-298,

#veayn, Fatrick P. 199°

0 a@nlm‘isﬁ# ¥avaio Natural Herilacge Program,
Navadio Fi ah & Wi

18i%e Depariment.

Buter, Glann W. and Jegn L. Joness 1981, Griterla for Goeldern Eagies,
Farvogineus Hawk, and Praivie Palcoon Nest 8ite Procvection.
Raptor E&a&aﬁrml pu. 12-18.

He ;-.malé E., st. 8l., 1987, The Potentisl Toxigibv of

Wrann, My
K‘Emnihﬁ in Watery., Ansyd ican 'ﬁasta Water Assccizilion.
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T4R Species EZvalustion, NPWD, NANL Cameron Project I1I &
1.’% %é %

THREATENED AND BNDANGERRD SPRCIZS SURVEY AND
EIOLOCGICAL XVALUATION: GOLDEN EAGLE AND FERRUGIKOUS
HAWE

MAVATO ABANDONED MII%E LAND RECIEMATIO)
ﬁnwmmw'ﬂum CITY FIELD OFXFICE

=8 @“j [ v

b ":-.;._-_ng TIT M@ I
AE&*@MMD \QRAMIW MINES

aubmﬁt ced hiy?

NAVAZO FISH & WILOLIYE DEPARIHENT
B.G, BOX 1480
WINDOW ROCE, ARTZONA 86518

MAY 18, 19954

|
|

Report preparat by

- ', Direetor
Navaj@ vigh & Wilﬁﬁiﬁ ﬁaﬁatwmeﬁt
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TRE Bpocies Eveluation, NFWD, NAML Cazeron Froject ZII & IV, ¥ay
188

A golden eagle (Aguile Pﬁg'-‘_‘&gﬂ_&} and ferrugincts hawk [Buten
iis) survay was condicied for the ¥svajo Ab 'd@mé ¥ine Lends
Reclametion Depertment-Tubs City Field Office (¥AMIRD-TCFO) Usweron
Frojects IIT & IV labanémn@é rarluee min& &f"‘*e@ arﬂ wielnity on
}?‘g‘e i& Jgs 2@{1 m@ ’1r lgg’% h‘y E‘tﬁvgﬁ ¢ :;' E‘awwﬂv}’ﬁi’ﬁfs WL#h
the Blsloglozl Burvey Servides Prmgrm 2By of Window kheok,
Arizcna. '”haﬁﬁg ATVEYS weare f"ﬁ“‘xﬁhﬁ’i&sﬂ ?:.::f Apwestigate the
inhabltetion or ocourrence o7 the golden sagle and the ferrugincus
hawlk mtﬁiﬁ cr adjacent to the preposed pm*m‘* gitesx, OF 3ain

concery was Black Zolnt which is & lava fiow mesa which provides
potentisl sesting Yebitat for the qal@a& ea;q € and the sandstone
pinneclies whnich exist near thes Little Colorzdo River (refer %o
attached wap) . These sandetone pleopacles provide povential nesting
kapitar Tor the ferrugincus ;

,}3’

The ares s’awzzmsi for %:‘hé socurrence or nestinrg of these

apscies i located

n the Wapatki, NE 7.5" USGS guedrargie (rafsr
£o atteched wap) .

METHODS

Staver Chischilly et with 'Tony Dobbing, Reclavatioy
&}?@wiﬂg@‘it 71, and Raymond Telpigine, Reclamarion %mim.\ B
an Bpril 20, 1894 at the Tube City fleld offices. Thie meelling wa
held to sgquaint Chischilly with the bsst acsoess route to Blach
Fuint, It was decided that the meet suitsble sccess routs o the
gurvey area would be viz the dpider Web Ranch which is luceted sasi
of ataks highwey &9, The tuzrn off to the ranch is ?amaﬂﬂﬁ

approximatealy 5 mi lija south of Gray Mounisin Trading post on

highway 28,

The voleanic flow meas khown as Ziack Poinl was surveyed wis
» kixing survey and with a  spotling scope and Ryl AT,
;&miwagbm wash was hiked as wall as the mesas east of this wasl.
The basslt oliffs end the surrpunding veloarmls bench whisk are
fourd on Black Paint was niked and scarned. The antire ¢lift iedgs
was hiked ard scanned for the presence of nests.

The sandstone sinmacles were slso seavched via Blrooulars and
spelbing scope for the prasence of nesting Jerruginous hawkes. Most
of these ﬁam‘mt@n;e pinpacies ars locasted pesr the Litile Colorade
River, :

RERUITS

B e

problen areas as dsscribed ‘&@y Srown t1982) is ©&rest Pasin
Legertsoriul of the shadecals sariss. The i%’t‘ﬁblﬁm areas are located

The wvegetation type charatarietic of the Cameron ITT apnd IV

Y




TLE Spscles ﬁwaE%agiﬁwﬁ HYWD, VAML Cameron Froject ITI & TV, May

l

4 l . Yy
in the Painkted Desmert of the Wavaje Nation. Yhis desert is a <old
camrossie desart,

Flants and animals were ideniified id

dentified either on sight,
tracke, eall or by cat (Tabls 11, Flag gt identifiable in Lhe

field were ﬁﬁll%ﬁﬁ%% for later dentificaicn in the labow

: Lff}‘ -

Table L. Elantﬁvam@lanimalg found in the vigcinlty of Black ¥ointb
and the Little Coloradso River.
?1&&& tﬁw& ‘
Shadscals (A lex cong
Broon &nak.waeﬁ {G(t£:~' 8 Barotl
Cameltborn {(Alhagl ggﬂ,_mﬁumﬁ
Indian Ricegrass {g e
Blue Grame ( Qﬁyf,
?ﬁﬁ& Elank t F

=]

u\-m

—urvf

Maiﬁ f@éar ngmgxix m__ﬁgﬂﬁiﬁ)
Dune BEroom @~ a8l

Enizmale
Ravan (Cocvys cow
Red-tziled Ha
Shayp Bhinne Fawk gghgav~ ar gt
Common Colizred Lizava (gggg o .g.fh
#@qqﬁrh@aﬁ hrike (Laniug 1&&&&::-“*;;,
g@r' f@ﬁ% _@mﬁﬁh&x {ngﬁstamg b

=

Eraag ﬁ“ﬁ”(j.
wﬂlrﬁiﬁg Loy
Horred Lark

Hoe ferruginous h%%kﬁ or g@l@ﬁm sagles were ohaerved doriny the
Brvey for these speolies st the Cameren IXE and IV proehlem aveas.

P -




T&E Species ¥valuvatlonm, NFWD, Nﬁﬁh Caperon Projeek III & IV, May
19584,

CONCIXETONS

srrugiveus hawks or gelden sagle nests were found during

thiﬁ sﬂrvay nor were any fersuglnous hawke or golden eag.ss seen.

He aiqaﬁfiaam? neaative impaﬁv e sxpected vpon the golden sagls

and the Zerruginous hawk 1f construction at the HANLRD Qamﬁrﬁr o
and IV prolect esites is é@n& h&twa&n May 1894 through Februoawy
1595,

It is rTecommended thet sdditisrel monitoring be conducted if

canstruction at the follewing prolect sites pr@ﬁa&ds intes the month
of February 1998; NA-0179, -0180, -0184, -0186, -0L87, ~0134,
~Gi%8, =9187, and -0198.

il

REFERENCES

Brewn, David E. 1882, Desert Plants: Blebic Cemeunitiss of Lhe
Amgrican




APPENDIX D

FORM A

LAND USER CONSENT: CONSENT TO ENTRY FOR RECLAMATION



FORMA
(tar User Consent)

Consent to Entry for Reclamation

The Mavkjo sbandoned Mina Lands Rectamation Depariment (NAMLRD)

proposes to peiform reciamaiion werk urder the Suriace Mimng Conirgl eng Retamation

At of 1977, 30 UWE.C. 1231, g1s80.. and the Navajo Abandoned Mine Lands Seclamation
Code of 1987, CN-E7-87, 1o profect the health, safety and general welfare of ihe public
ram the adyerse efiects of past mining aciivities.

_ Sie gomls  Qive consent ta the NAMLED lo enter
oma my lang use .a:rseia.

Mylanduseareaisiocatednear/at 4/ ) 2 fose . . and

is more particuiady deseribed on & map siached Nersto as Exr

$) SonsicE ‘ﬁﬁ@cﬁ ¢ the rostoration of sbandonsd mines located on W isnd

2. 1 antee 1o cocnerate with NAMLELD to faciitate the completion of the

3. ! sgree notte tinder, interfers with or obstruet the completion of the




aid right of entry is granted for the time required o complate e

i
L

reclamation work.
By Said right of sriry shall include the right ‘o temporariy stora
guigiment and maten g’é’%

Foertity that the terms conlained in this consent form have been explzined
o me, and | lely understand the lsrms eonlained hersin,

Permit Mo,

lznd vser in Navaio o | orBnghish
i ; A i [ " ‘ - v m—
988, (cheok whore 2pplinable)




FORM &
Land User Consent)

Consant to lz-iaﬁ%ry ?‘@r Raclamation
&{ﬁ @ i’:@ ?5 ) ;.:" 'f 4 4 Fm!@

The davaln Abandened Mine Lands Reclamation Depaniment (NAMLED)

Droposes (o pelorm cegiameiion wark upder the Surlace Mining Conirol and Reclaination
Acticf 1977, 30 L.E.C. 1231, al seg., anﬁm& Navain Abandoned Mine Lands Reclamiztion

Code of 1987, ON-E7-87, 10 protact the nealth, salety and general wellars of the oubiiz

1 &

o B f;*_% F J"‘}iﬁcef; ST give co

T

from ihe adverse %ﬁ@&] ol past mmmg aciivities.

sent io the NAMLRD 1o anter

arte my land use area and 9o all things nscessary to reciaim abandaned mines tharsen,

f«.
#
)
\
|
i

'g,,f Bl R SR e T

Mo .

s e pertcuady desdribed on 2 map aftached hersto as Exnibit "A%

tn congitenaton for ihe r@ﬁmaﬁmn@ ghandeoned mines locsted on mvland

us® gregs, | agree io the lelawing terms and conciions’

valug to my land use rights that may aceur as a resull of the project,
2, | agres to cooperals with NAMLED to faclitate the completion of the
croeet.

! agree not o hinder, interfere with or obstruc! the completion of the

e}
e

o
=

4, i agree nof 1o block access o moy land use area.

H gt




cmaned in this *‘i}nmr? farm have been explaingd

tand user in Nava _ | orEnglish || m%@s;_ 2&r f;i*aa of oy o M

e

ﬁ%@g_g ichack whers appicaiia)

“@ U
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(Land Liger Consert)

The Navaje Abzndoned Mine Lands Reclamation Depariment (MAMLED)

Qﬁ@,@@ﬁ s 40y g}%"fﬁﬁ‘fﬁ s -’ﬁafﬁd ion work unders the &dﬁﬂﬁ% Mu”ﬁf'n Control and Nec ;i‘"ﬁ‘mﬂmﬂ

Aot of 18977, 30 LU.E.C. 1

ﬁf'

231, gl gea., and the Navajo Abandonad Mine Lands Aaclamation

cde of 1987, CNETET, 1o protest the hesith, aafety and gsneral weliare of the public

from the adverse effects of past mining sctivities,

NS

e my land use area and do 4l things necessary to recizim aﬁaﬁé"‘%é mires Hiereon.

Myiaad use areaisionztes! naar/st )4

""—w

is mioce particwiary ﬁ»&ﬁﬁLﬁbﬂd 0. R0 R btet Y Bl -

in consideralion for the resloration of abandoned mines lossted on my land

use area, ! agree to the lollowing tarns mﬁ conditions:

3, |agree not to bindes, interfers with or ohstruet the complelion of tha

e

4. |agres not It biock access to my land use area.




-

o)
1

o e, and | fuly vnderstand the terms containgd hersin.

Date 3 ami Usai Segﬁaium
{or Thumbprivt)

== irats
nuu_#ﬁ el F‘a

land userio Nawé_ ‘;_"”F”&@"Wﬁ i this 1l dayol et

el N, S = ‘VL.S:._“—"'"‘— et

1221 (eheck where apglicable)

-

38

=

A







F@HIM ﬁ;
. ;

{1 ar Consend)

Tha Navaie Atandeoned Mine Lands Roclamation Deperirment (NAMILED i)
tronases to perfanm ragiamaiion wark usder the Burface Mining Centrl and Reclamation

Aot of 1977, 30 LL2.C. 1231, & seq., and the Mavajo Ahandoned Mine Lands Seciamation

'n consideration for am;aam gtion of 2handoned mines Incsated on iy langd

Howing ferms and condtions:

4se ares, | dgree o thed
i agree to waive any rights (0 compensation for ihe diminishmeani i
valve to my land use righus that may m:sm as & resull of the project
2. | agree 0 mp@;@a{&aﬁith NAMLAD o facilitate the completion of the

project

project,







P .,
e

MGILE

arae e
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2%

A

] b
= 2
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%gw

The Mavale Abandoned M@n@ Lands Heclamation Depertment (NAK B
groposesto .ﬁe%‘ﬁ'?z;zxrm rectamation work tnder the Suriacs Mining Control and Feclzmation
Actof 1077, 30 U.8.C. 1231, et geg,, aﬂﬁ;mﬁ Novajo Abzndoned Mine Lands Reclamation
Code of 1987, TN-E7-8T, to protact the health, safety and general wellars of the public
from the adverse effects of past mining aciivities.

- “ru‘ :\; 7 1-1*“‘.'_:’\_‘51&# . Lk gfw& ﬁmﬁ; E m t@ mg %M!;qg i@ eﬂigf

Mylanduseareaisiccatednearal {1l oo fot and

= AL e i =k T

is miors periicuiany deschibed on & map altached herelc as Exhibit "A"
il

i consideration for the 7astoration of abandonedimines 'ocatad on wy land
{

use ares, | agree 1o the feliowing terms and csendtions:

prayert

preject,

Al

| agree not ‘o biook access fo my land vse ares.




reclamation

5

WET

8.

Said

Baig right

equipment snd maierizls,

o e,

k ‘]" f‘

[1_;1

imad waer
L4 g{%

BAIbEL 738

tight of entry is granted for the time

recuided fo compiate the

of antry shal inciude the right lo tempurariy slore

i cariy that tne terms containec In this consent lorm have been explained

! acknowled
_ o English _

= Mavaie

and | fuly oncerstand

g Land B

recior

{ehack where app'i

e terme contained nersin.

%“

=".

ji,:

P =5

: @j’?h.‘u f

@rrj fﬁﬂmjﬁae‘

ol WAMLRD

KNOWLEDGHMENT OF FIELD AGENT

ge that the conlents of *%u% consent ﬁwm wem wmsam@d w %ﬁw

I
thig
e - A 2 —
.
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{Land Usar Consent}

Congant to Entr fe:w HAaclzmation
Ty Project

The Nevain Abandoned ﬁ?ﬁiﬁw Lanos Recemation Devarirrent NAMLRED)

sroposes to parform resismation work under the Surtace Mining Contrel and Reclamation

Mot of 1877, 30 U2 C. 1231, el son.. ﬁﬂ@ e Navajn Abandoned Mine Lands Reclamiation

Cade of 1687, CN-E57-87, to prolect the heaith, safely and general welfars of the public

¥

G g

from the advegse effecis of pas! ?‘ﬂfﬂi@gz activities.

i} &
i‘w f ﬁ'n,,, o

- --,-_ il o it

Mwx bown . dive consent to the NAMLRD o enter

e et ——

onto My land use area arLﬁ du all things mecossary 6 reclaim abandoned mines thareos,

T
My lano use areaislocated fi@ar & e, 22 i g A

s e O gL NSNS

s mare paicuary deseibed on 4 4:“&@;;.@&&@&&@ hereto as Exhibit "4"

in considergtion for the ?‘%‘%fﬁ!’ax ion of abandoned mines located on my land

use aren, | agree o the following tarms gnd conditions:

i b agsTe to waive any nights 10 compansa ation for the diniin shiment in
value o my land use rghis that may ccowr ag 2 result of he oroject.

2. lagreeio coopsrate sf*.sfim NAMLRD 1o facliiate the compietivn of the
Broegh.
rae not 1o Rinder, \ﬁn&%ﬁﬁm willh or obsiroct the complelion of the

project.




5. Said right of entry s grarited for the time reguired to complets the
BGAMmRon work,
&, Saig righi of eniry shall iaciude the night 10 temporarly store

squipment and maledals.

! ;;ww ‘mﬂf the ferms contained W thiz congent form nNave been expiained
‘and the terme contained herein.

g2
3
Lhe]
2
’”L
rﬂ;_a
=
(5%
e
a
(=5
2
#

ﬂ;\ i *F?‘”

fand user inMavaio
1994, {check where asplical

AR/ BE 738
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{Land Usor Consent]

B

bl

@na@m i@ E, iy f"’@f* feclamation
Db ﬁf@ﬁﬁﬁ:

The Navalo Abantonaed Mine Lands Feclzmnation Departrient (NAML RO

oropnses 1o pariormires

Aciof 1877 30 U.5.C. 18

Cote of 1987 CN-57-8]

from ihe adverse %ﬁaﬁ%

i my land use area ar

Ky iand u.@%awa iniocaed ;na_:a;é at

bl e

if_&

larnation work under the Suitace Mining Control and Reniamelion
731, gL 860, and the Navejo Abandoned Mine Lands Reciamalion
I, fo protect tae hesith, safely and general welfare of the public

setivition,

of past minig
!

PO ¥
.’JLJ ‘2.-_;-‘ ﬁ—;:!:‘;n? e g @Wﬁ Q&mw '&

s the NAMURD 1o enter

red G all things Aecessary fo reciaim abandoned mines thereon.
i
!

ie more particuiady described on 2 map aﬂashaxi hereto as Exhibit "A”

I conside

ration for

7 the resloration of abandoned mines located on my land

W a8 B,

4
bl

value 1o my land use figh

=
o,

T
B L T =

orojset.

| agres 1o the (o

Howing terms and conditions:

I zgree (0 walve any righis fo compensation for e dirynishment in

{& H"a,g‘k magfy (5

cur 85 & resuif of the prgjeet.

L agree (o cooperais wiln MAMLRD to faciiate tne comuletion oi the

|
% not i hindar, mifer?a“e with or ohstroct the compieiion ol the

! -agf%e ¢t ta bl @c:k aﬁm%ﬁ o my lana use area.




Bl Ig,ﬁ"*%«ﬁm and materials.

| certily that the terms confained in this consent form have been exnlain
to roe, and | fully undersiand the tenms contained hetain,

beje) oz 72,947
Cate Census No,

Distriel Mo,

Ligne 5= PR
o7 !wmﬂ Bmw Mgr
e " Dt GTRALRD T 7

ACKNOWL EDGMENT OF FIELD AGENT

I acknowtedge that the contents of this consent form were explained to the

lend user iz Nevaip _7\or Engiisr __ this B8 £25

12 {sheck where appigable)

Aihi 738
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ﬁn@am tﬁ Entry for Paclamation
L ' %@E&Qf

LA S
e 1"“..&?:'&3‘*1—’- 4 =

The Mavaip Anendonsd Mine Lands Reclamation Deparimeni (NAMLAD)

propeses to perform reclamation work under the Surface Mining Contral and Reclemation
Aciof 1877, 80 L.2.0. 1521, ¢l 380, and the Navaio Abandoned Mine Lands Reclamation
Code of 1987, CN-87-67, lo protect the heallr; safety and genecal welfare of the public

from the adverse affects of past mining activities,

In cornsigeration for the restovation of abandoned mines lncated or v lang

agree to the | ?li‘m’*g terme and conditions:
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) i w 1o walve any ﬂgm% to compensation for the dirrinigherant i

vaiue 1o my land use rights thal may occur as d rasuli of the prajent.

Z. | agree (D coopergie %v-éi;;h NAMILRD 1o faciitate the completion of the

Erege et

A ' agree net o hinder, interiers with or obsiruct the completion of the

4, | agree not 1o biock access (@ my land use area.




reclamation work,

8.  Said dght of entry shall include the right 1o temporarly store

equinrrent and materials.
| casiify thal the terms contained in this consent form have beer explained
o me, and | fully enderstand the terms conalrad herein.
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APPENDIX E

HEALTH PHYSICS AND INSTRUMENTATION MONITORING PLAN
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HEALTH PHYEIOE AND INSTAUMENT

ENTATION WMOMTORING PLAN
mmmmm MINE LANDS DECLAMATION DEPSRTMENT

1.0 INTRODUCTION

This Hastth ’ngﬁrsl. and nsitementsvion Monitaring Plan deaaribes the methads 1o
he employed for Heslth Fhisins: fﬁﬁﬁimﬂhﬁ arid protection at absndonsa uranium ming 1500
sites. Specifis restrictions are givan when nensssary. Howevar, these guidelines are
genaris in nature and allcws for evalustians of site specific @nrudm@m The %vaw
Abardened Mine Lend Beclamation Department, in conidination with the O¥ice of Sudace
Mining Reclamation end Enfarcement (OBMRE], U.S. Depargment of Interior, has f‘m
senionity and rasponsibility o reclaim mins lands it shandened or inadsquarsiv roclaimen
arhe Navaio Ressrvation prior to August 8, 1877,

| |

Thiz Hesith Shvsics ﬁﬁd‘ inerrumaniation Moniaring Plan is resnded as a guidaling
document, sumimwrizing techinigues and instrurmentation 1o be app!ﬁ@a at al! Non-coal ARL
ﬁaﬁ,ramatmm Project aress. The Frojgct Menager shall be oltimarely responsible (o ensura
ndhersrics to this policy masiumam, The Projost Manager will review the sonisnte of this
uolioy docirnents with the Conswueton Buoervisar and construsiion crew on an as-
nestied basis, This plen is eﬁwgﬁaﬁ it four major sections:

& Cf{:@%!fﬁgﬁ*ﬂam Haalth Phivsics and Swironmental Monitoring: deseriblig worker
and publie nealth pratection amcoduras:

o] Radislogical Suppoiz Frocedires and Measiemonts; descriting procadurss
trr be uzed in dﬂﬁeanwg contorinated areas and in worifying ths eflsctiven
&t r@m@ﬁmuﬁm

ot} Cuality Assur Eafrw Esﬁwfmﬂ*mmn ared Reporting:
d} Appandises, Guidglines Tor instrgmer tation and Health Fhiveice Procsourss,

t
i

2.8 ORGAMIZATION AND BRESPONSBILITIES

21 Orgsnization aﬁ? Slruziure

Limes of atthoriiy far Health and Ssfety mansgement nust be Hdspenusit
of those for operations ma&*mﬁmmm 10 assure Nevaie AML Health and Safety
functinne are not over fiddan by aperational doncems,

Bespansibilities of the Navaje AML Meclamation Desarttnent are:

Gepartrmant E&irfgl&rwr

The Departmes Director shall maintain sormmunication with all

pursennel conceriing saministrative and techinical matters. The Depanmsnt
Direwtar shall h:a»sf& the fingl appravel and/or coneayrencs concerttng the

\
| | :




appiication of this Moniarng Flan. The Departman. Dirscior shall be
natitied immedistely cencerning all ingidents,

Prisgrem Manager
l
 The ﬁ%ﬂgfam Manager shali have the autkority to fecommend for
aporova andior concurrancs af all heaith gtysic spplicailons and procedures
within thair respective AML Distiet,

l

Heaith P%’-‘ﬁ@iﬁiﬁ!"

The Haslth Phivsinist shall be responsible for implemanting and
sdminietericg the Heslth Phveie Monitoring snd Instrumentutian Plen, Tos
Hemith Fh&fﬁiﬁ?ﬁf shail advise the Department Direstor and Pragram Maragsy
188 concRImNg to radiclogicsl progecurss and ovarall pealth physic

The Hesith Physiciet shali be responsible for the haaltn ohvsic
training.

indoctrinetion

Projent Mansge:

Tha iﬁﬁf&?ﬁﬁ? tanager shall be responsivle Tor managing and plenning
the daily epgrations of the zonstrustion orejests. The Project Manesger shall
origntate or schenue raining for the conswrustion staff on ming safely,
ﬁSH:& ﬁ’ﬂ@ﬁﬁi&!’lﬂﬁ& Fii"ﬁt ﬂﬁﬁf ’ Ctiare @QUME"ﬂém apparel, %h 3“
submil vedstad reports to the Program Mansger,

Constrsction Bupenisor

The Congtnetion Supervisor shall cosrdinata construstion activities
according to the Proiect Wanager's direntions. The Construction Superviser
shiall submit vodated reperts o the Project Mansaor on al censtruction
activities and maintain an Jaily ieg of si svents,

Congtruehen -S&a‘f’f
E I . a . ‘ 5 & 1 A, - S ¢
The Censtruciien Siatt shall have good knowledge of mine safewy,
OBMA standards. Fiest Ald, CPR, Personsi Proteciive Squipmend. Health
Fivsia, snd Peraonnst Polioy Manuel prior to the commensemant of
consiruction actvities,

OPERATIONAL AND CNVIRONMENTAL HEALTH PHYEICS

The radiclogical guidelines and procedurps i this decument sre based on
ruguiztions develoned by the following agendias:

al L2, Brwironmental Frotection Agency (EPAY




!
|
o National Councll on Radiation Protarton and Messuramanis INCRIMY;
ol dptaimvational Commigsion on Aediologioal Proteciion [IERPY and,
! 1.5, Muziear Segilatory Commissinn (NRC).

All ressonable precaution shali b taken te ensure the hasith and welfars of

all workere and the general public, The stangards caferanse in this P
refmmfﬁgmﬁ m;ﬁmuﬂ ﬁ‘tﬂﬂﬂﬁi‘d& requived for camplisnoe.

\
\

3.1.1 Parsonns! Exposure Standaids

34.1.1.7 Direct Exvosure

s Plan ate o

The mojor purpsss of this zéciion ig (o provide minimars
standards when mﬁ assures that savsfzstony control is

exewwiaﬂ QBT porsEnng

tion exposure and radisactive

cantamination. ﬁn %“%‘m&i sxposure to radiation will be kspt As
Low As Reuscnahis Achisvable (ALARSY. At ail tmes, Haslth Phveies

s

aperation shiall be aonoustod to ensure that @ vegtier will not sociue B

dong edueeding the limits spacified in Table 2.7 Waorker Magimum
Expesure Stundards.

Table 3.1 Worker Maximum Exposure Sizndards

e:ergafm,

Urtimited arsas of the skin
fexzsri Yands and Yorasrmsl. |
Ciher organs, tissue and organ
svetem (except bonal,

Sane
FOIERITH

riEngs

TEAR

Calander Ousrier

|
?Eﬂt%
Calendar ( Yapriar

YEAR

aleras Ouarter

YEAR

Calerdar (hsrer

YEAR
Calgnder Ouerter

Gose igusl Qursitngnt REMS

5
3

gh o

5

30
2o}

s

75




Faclametion r

Ta ensure that these imits are not excesdeg, adminisirative sontio!
igvels us indicated below will be sdhered 1o, No worker will be aliowed to
axcaed 80 poreent of the guarterly or annusl limit, exeept in an emergency
situation.

LV mdmmc&um urder age 1B shall naither be smplovad in, nor aligwsa
o anber %ﬁﬂmm@waﬂ softaminated areas. Admmsstrﬁmw Centrol Lavels -
Code of Fﬁﬁeraﬁ Hegulgtions, !E;E‘Eapmf T Past 20, Stannercs for Protection
Ageinist Radiation, Sectien 20,108:

- Whoie Hoty Exposure in wiresticted dreas not to exsesd 0.5 REM in any
calenday ye&n

- Whols Emivl Exposure in onrestricied afess not to sxcesd 2 milli BEM (mki
i any ang i}@q_’ nariod,

3.1.2 Sﬂyimﬁmemfal Beclametion and Deconmtamination Stendards

irthe absence of Federal, State of Triba! stunderds, the Navajo AML
sommends environments! guidelines far sleanup of open lands
sontarminesed with residusl redizactive materials fromn abandoned uraniiim
mFines:

The mi'a@are%mtﬁm of Radiurm 228 In fzng shall not exceen 25
plon curtes per gram BCHg: above natural bastground level. An additional
guldaline ot 5@ micrs roentgsn per hour {uRihrl above natural backgrouns at
one matal abovs ground leval shill not bo axcesdad Tor tnie sxposs rate
values, Thase guldelines are secondary in cases whers jeclpmation of an
proient area ;&r&we aconominely imnoseible and/or in situatdons wheos warkes
protection will be seriously v 'aonardizen.

[v

The U158, NRC Culdelines for decontamination of fasifities and

sauipment for hﬂr&%‘a’f*mwﬁ use are as ‘ollows;

Eross aif:arm antivity *or J%Ecnwal:r!ﬁ levely of total removeble ser at
1,000 nisiney CEtinr per minite por 100 cemimeters square [2om/100 o2

3.7.3 General n@mﬁ!ﬁ@:

Every a*w%pf will be maﬁa te prevent or mimmize mojeut related
radiatian Eﬁ;ﬂﬁh”@: to the generyl public. Albough it iy unlikely that
significant &qu«ﬁm& will cecur) ’*bﬁ guisalines for edministrative contra)
bevels il ﬁ;mﬁﬁ for purposes of evaluating such exposure,

l
Parsannel Monitoring

Persoonel monitorisg will be reguirad at all Project Ares locations ano
at other iﬁf;,?aﬁm‘}% deesmad sscessary by the Hesith Physisiast andior Program
Manager




y ‘ |
3.2.1 ﬂ@gfmgtm

A a%%& personne! axpected to access to poject sites for more han
the time parinds spacified in the Heaith Physic Procedures will be ﬁ'&sua‘sﬁ a
radintion dos smww bedge, Storage of the dosimerer badage will be In o
babkamm @rea whan net it use, Dostrugter bagge will be —t%naﬁgﬁa

quarterty end desimstry records will ba reviewed and updated by the Health
Ehysizist,

A2 Therrnoluminescent Dosimetry

|

'1 P aramnre mgﬁiﬁﬁg aocess io sitos and contaminatsd greas for
more than -@«@ haurs for fisld personnal anofor 120 hours tor agministigtive
parsaonnel in any thres &mﬁ&t&uﬂve Fﬂ@ﬂ"h‘ﬁ shall be {ssued a
thermalominesce dosimeter (VLD badge, Sush personnel shall reosive 3
mipimum of tour (4 nours of hgaﬁth physics indoctrination raming. Peajsct
Wanagers sﬁéi@ be responsible to infonn the Health Physicis! the need lor
agdittonal TLOD s baﬁg@&s for fiels personne!,

| TLD 3 shail l’m axﬂangﬂd quartsity and read by the lasuirg
vendar, A unigue TLD Number shall be assigned to sach individusl. Control
H &"ﬁ shz&i‘ ;:1}%@ be read suarterly,

$.2.2 Blosssay
|
Bioasgay speeimen requirement shall not pe enforcad due e the
isvais of fﬁ,@@mémwﬂw ancounterad and aosumented. This shall be subjest o
.Phﬁmgﬁ on o cese by case basis, A the disoraiion of the Henith Plysicist
wiho s resnonsi @ie for reviow and action regarding bicarsay data vpon
ranBipt.

3.2.2 Personnel Radon Mouitoring

Where the patantial exigrs for sxposura of waorkers to significant
goncontration of Redon-222 and dmw praducis, srovisian shall be made 1o
munitor such sxposure. Depeneding upon the amicipated sxposurs, the
foliowing mwmt%mng procadure mey be emploved at the discration of the
Health Pluysiciat:

* Roisgine grab sampltng for radon andfer decsy troducts in olose
nraximity o sxposea workers,

2.4 Coniro) jjjmring
Areus having ths potentisl for continuous ccoupancy, and which
sxcead B0 micro roentaen ner hgm R, 28 pies curies per gram (pCifg!
of Radium-228 in soil or avsss in which mare than 1,000 disintegration per
mintite par 100 ;.raﬂﬁm@ﬂzr are insiuding natural backgrownd of

wansleranie surface contamingtion exist are 1o be considerad contaminsted
\
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adeording o aipsﬁvfﬁr* leveis of pcontamination. R
invnlves those m

agas, "’%eé@ araes ate to De posted at ooints of putentis) access with tigng
pesving the radislion caution symibel snd en approgriste waming.

Fr mw areas tesignuted shall be monivored for acoess of ssrsanrel,
vehicles and eatspment. Wenitering will vary frem site to site depsnding o
the magniarde of corteminatinn and divaton of the job. Access to these
sites will be mmmiﬁm by barder, siass or other matheds of comre! to
m&wwt inadvertent @xwmmss Smoking, drinklon, chewing and sating are

fh?ﬁgﬁ ml@;gﬁm‘m HEded nrens.

Radisingicel éﬂﬂWi Manitoring
3.3.1 Routine Surveys

Routine gamma surveys will be reguired in spzelfic work aress 1o
detarming amﬁ @pd 18 exposiye rate to worksrs, These survevs will be
recurded on av diaprammaiie sketch of the work arog ard will be cclorcodsa
slogical menitoring
SLPETENTE, surveys and @@mgi% uzed on a daily pasis
identity ac;tamml radiation hozurde and to indicate the existence of
radicactive oo “‘%W‘ﬁﬁ’t»ﬂw

Grpse giphe alr cuncentration gvaluation may bereguired in work

ArsEs whare w‘}fb@fﬁ% levels may excesd maximium cemmnissible concentration

MRC) per wgf Thess levels mossured in alr may be comoared 1o the
Thorium-230 socupationa! MP%C in air from 10 Coge of Federal Ragulstion.
Pary 70, &amer‘pmx B, Tabls

332 ‘E&w&ﬁf&&iff E;s‘fmhﬁshmmf and Posting

Haalis q%ym g:wmﬁmai wiill satabl ish Boundsries sround project
groas 1o he Mﬁ;imifa@ tar protaction of workers and the general putlic from
unteceszery radiation mﬁﬁ:‘iwe gnd 1o pravent the spresd of iadicssiive
contamination.

Argas ntwde, but ave apt fimtad Yo, any work areas which meet the
fpllawing conditions sbove naturel ackgeound:
|
- Hignificant ﬁ'ﬂ'ﬁiﬁ;u;;s of ootsniially expose surtacs cortamingtion sxussding
28 pCiig of mé‘mam 226

Aress baving gemma radiution exposurs rates sxoseding 50 uR/hr,

- Transforabio sirtace contamination is lkely ‘o excesd 1,000
drm/100em2. :
Areas delined ebove mum be sonseineoisiy marked at poims o
pmemm e with signs bosasing the cedistion caulion svimbot
and the weords:

il




TION
\ RADICACTIVE MATER!AL

A1} spplicable posting and 'ebeiing reguiramenis set forth i 10 CRR
20 must be fuliowed,

3.3.3 Fzmeff%ﬁm Clothing

ﬁﬁ'&*ﬁ%&‘e\ {disposablel will be warn by workers expectad to contact
significant quantitivs of contaminared materisl or contaminatsd dust
ganorated by canstiuction cperations. Rubber bents andfor gioves will be
requirsa depsnding an waa?m* gndior wurk conaitions. Th' Projest
Mianager shail be resporsibie o provide the ssfoty anperel.

3.2.4 Respiratory Protestion
|

@ﬁ%ﬁ"faﬁxﬁw pretection will be reguired ‘ot all individuals warking n
areas with wfﬁmnm v aithorng coltamingied dust. A deternination of
phiveinal mﬂlﬁ*ﬂ to wesr & reaplretor shsil be reguired Tor ai versonnsl using
respirEtary prol sotian. The stficiency ievel of regpiratory profection shail be
determined by the Health Physisist. The Praject Mansger shall bae
resnonsible to provide this squipment.

|

%.3.85 Personnel Monftedng

Al individuals exiting from contsmiinated aress will be monitorsd for
aipha sontamination b aress that excesd iovels specifind under Sectior
2.1.2. Envivenmenta! Neclemation and Desonminatian Stendards. Tha
raniorng will be canducted with an alpha seirdiflation probe and meter.
tossirabie mmammaﬁﬁmv wlll be removed, Gomms survevs will bie
perfonmed 1o sstebiigh. exposure rates for health physic monitaring purposcs.

3.3.6 .‘Eqﬁiﬁm&éﬁ heriioring %@i&v&w

 Gamma radiation surveys will be performed on all eguipriant snd
venicies to locate potsntial surface cormtsminalion,

Al mwﬁi@irn@md_ anuinment, tools and vekiclas wiill be surveyvad wizr
to ralaase Trom the project area.

The survey will congist of monitedng with a portabls siurvey
R wrnend, and if necessery, a smear ¢ loose conemination. The
guipmant will bo held for decomtanination sra cesurveyed for lsvals
mﬁw&im 1,000 »ﬂ;;mé’*ﬁ G0 2, All tucks hauling contamingted materisls
on irmpeoved dirt roads will ba tﬁm ard Nave a sealud tnfigete To prevent
sniltage of contaminstion duning (ronepent,
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3.3.7 Tranzgpert of Contamimated Metariais

Havale AML Reclametion Dengrumaent and it'e contractars shall
comply with the applicable Fsdera!, Srate and Tritel reguistions reperiing
the transportation of contarcimsted mutenals, Site spacific doterminat
the leveis ¢ ..' adicactivity assosiated with the abandoned uraniim mine and
comtaminuten wWaste maerisls shall be mage. If levels do not excesd 2,000
pico curles per gram (pCVg), the matericls dose not mast the Dreurtment of
Tronapotaten's definition of "Radicactive Materials” and trucks are not
required to be plasardad. Trueks hauling on public roads shail be taiped at
all thmaes ms:fi\ have & ssaied tailaste to prevent spitlege. Al vigibie
camtaminated meaterials shall be ramoved from the exterior befors
travaporiing,

338 ﬂ@ﬂ@ﬁfﬁmiﬂaﬁm
Skin gontamination will se removed by veing lkewam watsr snd
spap or mild nonskrasive daiadgont. Comtamingted equipimant will be
decontaminated by seraping, Brusting, washing snd wiping.
n
3.5.8 ALARA Considerations

A1 reazonable affor: will be made tu kteep rediation exposure, as wall
as fﬁﬁi'ﬁ%‘imeaﬁ{ffaﬂ. 0 unwestricted areas as Tor beiow the limits specified
i 10 CFR 20 ag s ressnnably achisvebls. Time, diswnge ond shielding
foerorz should be practiced. Burvailance, including audite and Inscestivhs
weil! ba raasmm?’ Persoins! will be usined in radiation safety viocadures and
ALARS philoscphies o 4 level commensuiate with thelr scope of wark.

Environmantal Monltosing |

3.4.1 Bavkg

raund Environmental Monftoning

 These moasurements will be performed to determing nawirsl and
oroject ares im*l@k%sﬁﬁmd vEiuss snd vill melude the fullowing:

- f‘iﬂmjﬁza ratistion dose rete apwind and distant from tho srojact
* Eguiveien: Radinm-228 seil congentration
* Padon 222 siv concentistion where applicable.

Emasrgency Responss
Thz purpnse ¢ this seetion je tor

Fﬁﬁiﬁ;ﬂu‘L thvos, ﬁ?’@ﬁﬁﬁ:ﬁ% putlic health and safoty,

Meintain cuntinuity of mansgement,

Maintain essential uperations.

Effoctiealy utlize porsennel under cerdivions of radiologics,
poerativnal, naturs! 20g other siiergancias.

e ook N %
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The resecnsibiities ¢f the Health iﬁ;ﬁﬁpygmrgt‘ Project Marager ano
Gﬂﬁ%ﬁ“-’m@ﬁ Supervisgy and contractors are as follows:

* Repert an actual or votential emargency upon disnovery,
* Evacuste persennel pronptly from immediate dange: srea,
¥ Tuke action o comedt the situsticn,

Ssrious aceidents shall be investigatod oy the Tike!, Fedural. State or
oo ’im”‘ﬁ”ﬁ% having ervitegranial, health and safaiy jurisdiction,

|

4.0 RADIOLOGICAL SUR

PORT PROCEDURES AND MEASUREMENTS

This section provides a discuesion of proceduras snd messuraments reguired of
Health Physie stalf to support evaiuation phases from invertory, sits sharastevization,
aongtruetion sind post constrursicn ronitating and addifional activities as raguirsd.
Excavation and remsdietion congtrustion activitiee will be guided by Health Prysic
peraornsl in g timaly ﬁf‘f‘é@iaxﬁt manner consigtent with the need fo oreper and safe

rerriediation.
4.1 Indtial inveptory Suivevs

Priar o cominencement of significant consiruction scrivities in 8 parvicular
area, & gamims ray radiation surface survey will be conducted by Health Fhysic
pErsonnset using a mﬁaﬁaﬁmm@d arid pattern i an affort o elfectively cover the
prajest area in it's antirety. Portsble Sadive lodide (Nal) instrumentation wil be
employed, snd a gsroral map indizeting the mine site wicinity inoluding the mive
wasts oiies, protare piles, structures on site, surface water drainags, \eaetien ol
site background messuremants, areas signvicanily in excess of background gemms
radiation levels and eny sddisional infanvation needed io suppert for incluston for
renedistion. X

Afver completion of initlal activities in suct greas, and petiedlaaly hersafter
expasire rats survays| using calibrsted field instruments will be condictsd 1o
astabiigh the leostion of sontaminztion for purposes of Haalth Physic sxposure
oot

42 Ghm%mm%zaﬁm‘m Surveys {

4.2.1 Gsmma Radistion %ﬁewaés {surfacal

Surfacs charscterzatian syurveys smploved will define gamma
radiiation eotsmination levels by soileciing surfuse and cne meter atove
ground leve! lagh reudings. Defta surveya shell be conduntsd when “shine”
{0 ngaroy !m@.f grade pre piles, waste materisi andfor naturslly cuouring
matarial influerce and interfores with the gerfurmancs of the cutdosr gamme
survey.




i

ragistion expos:

&.2.2 G?iams%ﬂa Radistion Surveyvs jsub-suriass}

i addition to surface gamma surveys, 8reas gamme
reanings sg@e@éﬁeﬁ undar Seetion 2.1 2 will be augured snd borehinles iogped
using 3 garima eetection probe coupied with & portable rate meter. Gami

_measurements will be taken at six (@) inch Inrernents 1o guantity the

somamnation depi,

#.2.3 Gamme Redistion Surveys (hackoad)

Prior fk’ aongmrustion of & haulrosd, s swrfene gamme surdey will be

conducted vilizing calibeatad portable gamma rediation detection insirurmaent,

Data will be mapped and solor codad indiesting gamms supssure lsvals
significantly in excess of backeround 1o guide initisl soil and material removal
deiring t‘:?z,amm%@ constiustion,

Bfter J mpletion of the haulread, erd perindisally duting construction
sctivities, gamma surveys will be rautinely sonducies 1o enews thet no
significant end sdditionzl contarination of vhe foad has nucurred.

%‘ygwﬁ Aﬁt 5& ‘« %&5
1
Feortabie high velume air sunples will be used to coliseied brenthing

Zone alr Ban ﬂaqﬂ iﬁammﬁ i Qﬁﬁgﬁﬁ’ﬁm&tsﬁ areas. ﬁaméﬂﬁiﬁ WEM be teker o yife a

pariods of majer setivity snd snalyzed for gross alphe and enditions

moitoring for ,\ﬁ'ﬁgﬁﬂﬁﬁ@a&p Autie! isotapic concentration of Thorium-2320
inay be uhilized to heip intergrel waoiker exposure s indicatsd by the gross
zipha analyses,

|

Surveillsnce and Response

f

4.3.1 Gamme Hediztion Expesurs Rates

5 LropeTrisinn

Eﬁgﬂiﬁmﬂxw.‘@p nartable gemme ssdiation detootion instiumenss will be

wead to rovtinely measure ares radivtion exposure rates, Initiel readinas will

be tsken ths in areas occupiod by workers 1o characioize gamma radiation
fisid which they are sxposed. Buring sxcavaiion activities, ares ganima

ﬂ%m- rata surveys will bo conducred on & rautine basis snd
fraquency of thass surveys should commessurste with antigipated shanges
in gamma eXposure wevals.

4,2.2 A Ssmple Survevs

Arns alr sameles will be lexan in sach desinnsted area on the sits and
of agsociated propery with celibrited hi-volume air samplers at igast twita
per shitt duing exeavetion of large volumes of contaminatagd matsiisl or
more sanipleys taken during unexpacted situation shoud they rise. Alr
samples will be counted with an aipha detectinn system capable of dotseting
gross alpha. ,




5.0 QUALITY ABSURANGEL

‘Whengver, dust ig generated within & contsminated arss, or whatevs:
inificant m}ﬁ&@mmﬂaﬂ ot airborne partizulate or gagsous redionuclidss are
mesgured & the pfoiect ares and agsociaten propsriies, MegsUres mugt be
iriglemetea to reduse such sonpsrireticns. In severs cases as winistonns,
the Projest Manzger shall ulan 1o congrol ralesse of redipactive dussts or

suspand vmﬁ% e it eXposure to persarviel.

4.3.3 @ﬁmﬁ"‘lmﬂﬁﬁﬁﬂ Suiveve

Survey of araas Tor loose sontaminstion will be performed by taking
smears from ihe flaor aress. desk tops, efr., on 2 rowiine basis. Loose sin
sontaninetion sxceeding 1,000 dpmi100cn 2 will raquire donimeniaidon ﬁ’F
the aree, Smears of losse contaminarion wil! he counted with sluba, andior
DETE-GETTIE ﬁg‘t@mmr system capable of detecting gross sipha and bste-
gemma below levels Tor unrestricted release, Rowling smeare will be taken
in office aress and on ssmipermsnant support eoulmmant.

|

4,24 Excavation Gontrol Maniearing

4.%.4.1 Gamma Hadistion Scans

MIring eRs aua?m% 1, healh physic personngl will smploy
pertable detecters to lncate resiiue! contaniinsten matrarial by
gaEmma- ey smiesions, Where garmria radigiion lsvals dus to
intorterd ng coniaminates materizl are excessive, chialded detectors or
cther inethed, sueh a2 soil sampiing, shall ba employed o guide
EXCaVENION. i

4.3.4.2 Post Excovation Ssrmma Bediation Scans

Hauling routss and sccess poinrs will pe routinely spot
surveved with a gamma nelecior to ensule thai iransfer af
coptaminated materiail is bany carrieo out in a controlied manner,
Thiis ém\wsﬂ be coinposed 1o nitfal survey readings, at the
comsletion of decamsminsion.

OCUMENTATION AND REPONTING

. 1 - " |\ l = oy - o " i -
Thi= saction of the Health Piwysic Menitorng and fnstrumentation Plen s design 1o
ensule that radiclogicsl insrumsntoton and grocedures, documentasion and reporbng are

in cempll

8.1

ahsll be tilice to stdg the legal rm@ﬁﬁ Tof parsonnel exposure 1o sxternel

enos far Qused

v ASSUIBNGD BUIPOSEs.

Rosimetry Program

The fallowing section deacribes the parsonne! monttaring program which

inaeing

ractiation auring #*ﬂmmmeam This ;zra@@dum sets forth the methodology of
issuange, sorminsgetion, and record cesping for thermoluminaseent desineter (TLDY
s &Q%ﬁ, the davices thatr provide raﬁw:mﬂ sxposore sgtimatas for inoivicue!




parmanant regords, Aoditiona procedumss are in Appendix &, A-1 Dosimetry
Frograrm.,

5.1.17 Detailed Procedine

7 &l persorna) who reguire routing access 1o ather rsdinlogically
comemingled areas shall be issurd a8 TLD prior 1o entry into theee aress with

2 minimum of four Hourg of inttial Indeetinetion Yealth vhysic waining.

§.9.1.7 Sie TLD lzsusnce

All personnel reguiting TLI s for the parformanse of their jobs
shal! have received the aporonriate lavel of radielogics! training
nooessary for thelr wark. The twrsinivg should commeigurate with the
antivicated work hezard, includs discussion of AML Projoets,
inctustrial and radicingical safety grocedures, ALARA philasopiy,
emargency proceduras and the potantial Tor srcountenng hozardous
materiais on the project srea.

This rsouirsment may be waives for personnel wiho will spend
limited time in areas requiring TLD s for artey, bt who am not
-@Qﬁﬁi@&@}feﬁ 1o be part of the noimsl werk crew egsoalated with thas

sive. if by virtue of their job title, they may be expacted t¢ have the
v&ﬁmmgmaf kEnowiedae necessary for the purpose of sntaring
contaminated aress, |

Temparery non seneructon gersonnel and visiiors are
sxciuded from TLD reatiroments. Visitors shall be esconsd st sl
times oy the Health Phy'sﬁwa%t( Profent Manager or Dongreustion
Suporviser wihile in contamingten sress.

5.1.1.2 Racord Kusping

The Prolect Mamag&f shail establish and maintain a
mgi**&rmma! file for ail Individuals lesiund T2,

At the end of tha spacific prejest, the Project Manags: shall
setid all aogimeiry fles o the Win fove Rogk central officn for revisw
and perranont filte,

5&1 ’Lﬁ &hﬁhﬁnga ﬁf \r%;i;‘t

The Health Phvsicist shall astablish quanerly exchanges of
TLEs thraugh the coordination with the supelving vendor. it alf
noasitle, TLD s ghall be %ﬁfk@ﬁg@ﬁ on the same dav.

A uninue TLD (D nﬁ;ﬂb&? shiall be assigned 1o each indlvidusl
uiifizing a TLD, This ID nymbey shall be the same for sach individual
fur the Em gthofa mt@g&c!‘:




When sxehanged of TLD s iz compistea, TLD & shall bo
delivered or shippod imrmedistely to the swpplying vendar for
processing, hcluding all controls and unissued TLV's,

ﬁg?;? A lgﬂ T&ﬁag

The Heaith Fhivaicist shall conduct an investigation of ail
incidents of lost TLD's to delarmine corrective actiong that may be
tuken 10 pravent recuivense.

B.1.1.5 Wesr TiD's

Yol¥'s shall be worm on the frunt of the body botwesn the
neck and waist unless otherwize dicrated by the Health Chusiciet.
Additional desimsiry may be required, excepting extremity doshmeuy
should bs weorn adiacent 1o the TLD.

|
811 ~$ Exposur

\z%se lirmitation standards for personnel and ths general pulsiic
ars iisted urder Table 2.1 Radistion Worker Maximum Expusurs
Standard set forth the gliowable radistion exposure limits on 2
guerterly and annual basis, As an additional ssteguard, The Health
Physicist may impose 3 more siingent adwinistrative expasure
control limits.

5.1.4.7 Alert System |

Tha Health Physiciet ehall estabiish and maintain an "alert” list
far personnel whoie radistion exposure ars approaching the
adeninistrative firmits and to minimize the probabiiity of the ndividua)
raﬁ@-%wﬂg radistion exposure in excess of the linhs,

E.1.1.8 Storags of TilYs

\ 1
The Frojact Manager shell establish and meintain a cenusiy
locatad dasimetry issue stetion. TLD's shall be dispenasd fram thiz
station on a daily bagls. Constrostion superviser mey piok up TLlls,
it nesded, for their crews from the station and distribune them at the
weork site. TLO's shall be returned to the dosimetry statior at the end
of esch wark day by the employee or construction supsrvisor.
Conirol a\nd unissued TLI s shail be kept at the desimelry station of
it a low background sres.
!

5.2 Operstionsi Monftoring fiecords

8.2.4 Fermm‘l
|




§.2.1.0 Deily Renords

B A

&, dally record of agecess point Pi’.,ﬁ‘fm‘.ﬂfmg agtivilies skl ¥

maintained by Heaith Physic porsonnel. I contsmination is detegss
it shall be documented. The record &fai‘ inclode name and mmai
Bcurity numser of the individual, body lasation snd activity level

i m@ﬁ B, satian taken 10 remeve contemination (wasiing, rermovs

of einthing! and raguitg of subsagquert fisk.

5.2.1.2 tene-Yerm Becords

A worked related vadistion exposure history shall be acguired
and mﬁlﬁmm for each samployen. Pernanent recoid of visitors and
redislogics’ exposurs shall ba maintain st the Field Ufficss and
Window Raock cantral office for futurs reference, Due to tha nature
of mnﬁlieﬂtaai ifiorm amn iirstad records shall be kapt at the Projoct
Araz, r

Tha fallowing teémds shell be mairvained in this fils:

11
| Parsgnal 'mfﬁi‘ﬂéiﬁﬁ@ﬁ
| Badislagizal taining verification
*| WSNRC Form 4
Fegisest Tor grevious radiazion histery
TLO i‘sgsma tarm, with curmidative exposure
| host TLD aﬁg@ rﬁ;am*

6.2.1.5 ﬁmp}mm i

Employues are encouraged e repart, trough thelr supsrelsors
any conditions or practioas thev consider detriments] to their hualth
and ﬁaﬁ’%’\a’t they believe are ir viclstions of applicable health end

safety standards. Such @s;ﬁmwamﬁs may be provided = oral or wiittan
Fariv, \

53

smm:mar*uf m &"ﬁy &igﬂﬁfl 23
and final suwwey results.

5.4 Caibration Hec il

Hagith Phyeles instrumsnts &mwﬁw&ﬂ in raciamation elear-up activities shel
e calibrsted by an aaﬁm?mwgd vendor on an ﬁﬂﬂu&f basis. In s :@dﬂm@m, frstrumens
determined to exhibit incorraet or ervetic behavior shall be repaired and calibrated,




!

|
\

Fermanant record of calibration resulis, Woluding documentation received Trom
servicing vendors shail e mainigined v futurs refersnce.

5.5 Readiviogics! P

These praiecy fies shall be muintained at the Window flock central office
with copies at the Flelg Offive wiieh innludes:

5.5.1 Perscons! Hecords - a folder fur each parson fncluding:

¥ Training dosumentaiion

* Exposure Ristary

* Parsongl data ferm

% &:wgqaﬁi “rtrusting regarding the Unborn Potus™ torm,

igston on Fedigtion Brotection Heport 38

&a@ﬂ i i atieg

* Other g&mnam inyorraation, updated dosss on a auartery oasis,

im e ﬁmm ‘i‘mmsﬁmv f*i‘fmi; um@rmmm m
* Fqumhem 1T ogl adﬁntzﬁ@mmn list

ﬁ' _.‘.‘::_, |

Loy
* Muoster copy of cument rogedures
* Procedure changas

E\eﬁ -:ﬂ.ﬁ" gum‘f@

Saparste ctions tor siv sempling and tadiation surveys, nformation
for such section shoudd include: | numbering systam, reutine ssmpling
ications. waekly, mopthly and guarterly aversges for sach location.

|

|
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